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DECLARATION 

SITE NAME AND LOCATION 
, 

Site 10 
Original Base Landfill 
Marine Corps Base, Camp Lejeune, North Carolina 

STATEMENT OF BASIS , 

This No Action (NA) decision is based on the results of a Site Investigation (SI) that consisted of two 
phases conducted at Site 10 in March 1998 and March 200 1, respectikly . The SI included a review 
of previous investigations, a site survey, installation of temporary and permanent groundwater 
monitoring wells, and associated soil, groundwater, surface wateri and sediment sampling. The 
Department of the Navy (DON) and the Marine Corps have obtained concurrence from the State of 
North Carolina Department of Environment and Natural Resources (NC DENR) and from the United 
States Environmental Protection Agency (USEPA) Region IV on the $elected remedy. Copies of the 
NC DENR and USEPA approval letters are presented in Attachments A and B. 

DESCRIPTION OF THE SELECTED REMEDY I 

Based on the current conditions at Site 10, it has been determined that no threat to public health and 
the environment exists. Therefore, no action under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA), is warranted. I 

I 
DECLARATION STATEMENT , 

This NA Decision Document (DD) represents the selected action for Site 10, developed in accordance 
with CERCLA, as amended by SARA, and the National Oil and Haizardous Substances Pollution 
Contingency Plan (NCP). Because contaminant levels at the site haveibeen determined to present no 
significant threat to human health and/or the environment, it has beenldetermined that a “no action” 
decision is protective of human health and the errvironment, attains federal and state applicable or 
relevant and appropriate requirements (ARARs), and is cost-effective, The statutory preference for 
treatment is not satistied because treatment was not found to be necesbary. 

Signat& 
+-z7- 05 

Mr. Brynn T. Ashton 
Datk 

Head, Environmental Quality Branch, Environmental Management Division 
Installation and Environment Division 
Marine Corps Base, Camp Lejeune, NC , 

vi 



DECISION SUMMARY I 

1.0 INTRODUCTION I 

Marine Corps Base (MCB), Camp Lejeune was placed on the 1 omprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) National Pri f rities List (NPL) on October 4, 
1989 (54 Federal Register 41015, October 5, 1989). Subsequent to this listing, the United States 
Environmental Protection Agency (USEPA) Region IV; the Nbrth Carolina Department of 
Environment and Natural Resources (NC DENR); and the United States Department of the Navy 
(DON) entered into a Federal Facilities Agreement (FFA) on March li 1991 (effective date) for MCB, 
Camp Lejeune. The objectives of the FFA are: ~ 

0 To ensure that the environmental impacts with past and present activities at MCB, Camp 
Lejeune are thoroughly investigated and appropriate CERCLA response actions are developed 
and implemented as necessary to protect the public health, v$elfare and the environment; 

0 To establish a procedural framework and schedule for *loping, implementing and 
monitoring appropriate response actions at MCB, Camp1 Lejeune in accordance with 
CERCLA, the NCP, and USEPA policy relevant to remediation at MCB, Camp Lejeune; and 

. To facilitate cooperation, exchange of information and partppation of the parties in such 
action. 1 

The Fiscal Year 2001 Site Management Plan for MCB, Camp Lejeune, the primary document 
referenced in the FFA, accounts for each of the sites at the Base nd provides detailed strategic 
planning. al Many of the sites listed in the FFA have been investiga ed through the completion of 
Remedial Investigation/Feasibility Studies (RI&S). However, several sites, (Site 10 included) did not 9 warrant a full scale RI&S. As such, Site 10 was investigated by completing Site Investigation (SI) 
Studies. The goal of these investigations was to determine if a full RI study was necessary or if a 
decision of no action was appropriate. ) 

This No Action (NA) Decision Document (DD) supports no action for Site 10. The purpose of this 
NA DD is to summarize the existing data for the site and to describe t, h e Marine Corps’ rationale for 
selecting the NA alternative. 

Decision documents of this type can fall into four categories. The catet 
is determined by the investigation(s) that have been conducted at the sit 
Category I - NA decision is based on the results of ,a Preliminary Asses 
or an equivalent effort; Category II - NA decision is based on the rest 
Inspection supplement, or an equivalent effort; Category III - NA deci: 
RI and, if required, an FS, or an equivalent effort; Category IV - 
completion of a removal action or remedial action ‘(RA) (including inn 
effort. 

ory into which a site is placed 
:. They are divided as follows: 
ment (PA), a PA supplement, 
Its of a Site Inspection, a Site 
ion is based on the results of a 
\TA decision is based on the 
rim actions), or an equivalent 
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Site 10 is a Category II designation. The SI was completed to detern 
warranted. The SI completed at Site 10 provides sufficient informati 
site and subsequently verifies the lack of contamination. Therefore, 
presented in accordance with all Category II requirements. 

The objectives of this NA DD for Site 10 are: 

ne if further investigations were 
sn about the history, nature of the 
i Category II - NA DD is herein 

l To briefly describe the location, history and environment setting of Site 10 and its 
relationship to MCB, Camp Lejeune; 1 

l To describe the current status of the site based on the results cJf the related investigations; and 

l To assess the potential risks to human health and environment at the site. 

Data from the Phase I and II SI (Baker Environmental, Inc. [Baker] 2001) were used to derive and 
support no action for Site 10. The SI was initiated to detect and c potential impacts to 
human health and the environment and to 

1.1 Site Location and Description 

To provide the reader with the entire framework of Site 10, the following subsections discuss site 
locations and descriptions for both MCB, Camp Lejeune and Site 101 

I 
1.1.1 MCB, Camp Lejeune I 

MCB, Camp Lejeune is located on the coastal plain of North Carolina hi Onslow County. The facility 
is bisected by the New River and encompasses square miles (of which 
approximately 40 square miles is water, made up by it’s tributaries). The New 
River flows in a southeasterly direction and forms a large estuary entering the Atlantic Ocean. 
The southeastern border of MCB, Camp Lejeune is the Atlantic shoreline. The western and 
northeastern boundaries of the facility are U.S. Route 17 and State Rou e 24, respectively. The City of 
Jacksonville borders MCB, Camp Lejeune to the north. 

Construction of MCB, Camp Lejeune began in April 1941 at the Had&t Point Industrial Area, where 
major functions of the base-are centered-today. The facility was desil 
Complete Amphibious Training Base”. The MCB, Camp Lejeu 
geographical and operational locations under the jurisdiction of the I 
include Camp Geiger, Montford Point (which includes Camp Johnson 
the Rifle Range Area, and the Greater Sandy Run Area. Marine COI 
River is operationally under the control of MCAS Cherry Point. How 
responsible for the facilities and environmental management of MCA 

The Air Station and Camp Geiger are considered as a single urban 
missions and supported by two unrelated groups of personnel. The Ml 
2,772 acres and is located in the northwestern section ofthe complex an 
south of Jacksonville. The MCAS includes air support activities, troop 
facilities, all of which immediately surround the aircraft operations an 

4 
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ned to be the “World’s Most 
re complex consists of six 
iase Command. These areas 
1, Courthouse Bay, Mainside, 
3s Air Station (MCAS) New 
:ver, MCB, Camp Lejeune is 
i New River. 

nea possessing two separate 
:AS New River encompasses 
1 lies approximately five miles 
lousing and personnel support 
1 maintenance areas. 



1.1.2 Site 10 

Site 10, referred to as the Original Base Landfill, is in the northc 
Lejeune. As shown on Figure l-l, Site 10 is located on the westr 
approximately 1,600 feet south of Wallace Creek. Figure 1-2 is a si 
boundary and features of the surrounding area. The site is located v 
203, as well as RI Sites 6 and 82. 

1st portion of the MCB, Camp 
n side of Holcomb Boulevard, 
: location map which shows the 
:st of open storage lots 201 and 

The study area is populated with trees varying in age from saplings to trees that are 30 to 40 years in 
age. A thick underbrush is present throughout much of the area. The terrain slopes north, south and 
west of the site. Much of the area is near groundwater level creating a very marshy environment. Two 
relatively large ponds exist on the southern-half of the site. Neither p 
did not support aquatic life. I 

nd was deeper than 2.5 feet and 
Evidence such as terrestrial vegetation in icated that the ponds were most 

likely seasonal. F1 

A site visit conducted in September 1996, confirmed the presence of construction debris including 
concrete, bricks, scrap metal, metal piping and asphalt within the boundaries of the site. Numerous 
“foxholes” and ammunition casings indicate that military maneuvers) are conducted in the area. 

1.2 Site Historv and Enforcement Activities 

The Original Base Landfill was reported to be approximately five to ten acres in size during full 
operation. The Initial Assessment Study (IAS) (Water and Air Research [WAR], 1983) indicated that 
the area was used as a disposal site for construction debris and as a It is believed the 
landfill was operated prior to 1950 during construction of the base. ecords indicating the type of 
debris and /or wastes disposed at the site are unavailable. 

During the IAS, it was decided that the site did not need further investi k ation and it was removed from 
the list of sites requiring further investigation. In 1994, two marines w 

9 
‘re conducting night maneuvers 

and reported fell into an “open trench” receiving a rash from an “loily substance” that they had 
contacted at the bottom. They were treated at the base hospital and re 

I 
eased. Site 10 was one of two 

sites that the marines may have been crossing while on maneuvers The other site has not been 
located. It is not known if the reference to the other site referred to a potential IR site, or just another 
base location. Because Site 10 was identified as one of the location d where the marines ma,y have 
contacted the “oily substance”, it was determined that the site should be investigated further to 
determine if contamination exists. 

An expedited site characterization and evaluation of Site 10 (Baker! 1995) was conducted in the 
western portion of the landfill. At the time of the investigation, it was 
within the boundaries of the study area. b 

‘elieved that the landfill existed 
Subsequent information such as aerial photographs indicated 

that the landfill was much larger than originally believed, consequent14 creating a need to investigate 
the remaining portion. I 

The SI activities at Site 10 have included sampling of surface soil, 
sediment and surface water, evaluating the resultant analytical and the performance of a 
qualitative and quantitative risk assessment. These studies 
determine if the site had contributed hazardous substances to the environment. 

1-3 



The NCP states that sites which the USEPA determines to need no ; dditional evaluation are given a 
“No Further Response Action Plan (NFRAP)” designation within th : CERCLA Information System 
(CERCLIS). Through this designation, no supplemental investigat on or remediation work will be 
performed at the site unless new information is presented indicating Ithat the initial decision was not 
appropriate. This NA DD presents the pertinent information that sup’ orts the conclusion that Site 10 
poses little or no potential threat to human health and the environm B nt. 

There are currently no enforcement activities in place at the site. I 

1.2.1 Investigative Activities 

As mentioned above, the conditions at Site 10 have been eval ated through several separate 
investigative activities. 4 The following subsections provide a summary of the previous studies 
completed at the site along with the results of the: SI. I 

1.2.1.1 Previous Investigations 

The IAS for MCB, Camp Lejeune was conducted by WAR in 1983. *he IAS identified a number of 
sites at MCB, Camp Lejeune as potential sources of contamination. B ed on historical records, aerial 
photographs, field inspections, and personnel interviews, the IAS g,s ide tified 76 sites at MCB, Camp 
Lejeune as potential sources of contamination. Of these 76 sites, 27 sites warranted further 
investigation to assess potential long-term impacts based on contamination characteristics, migration 
pathways, and pollutant receptors. Site 10 was not one of the 27 site 4 needing further investigation. 
As detailed in previous paragraphs, in 1994, two marines conducting night maneuvers fell into an 
open trench and received a rash from an “oily substance” that they had contacted in the bottom. Site 
10 was one of two sites that the marines may have been crossing w 

1 
ile on maneuvers. Once the 

incident was reported, Site 10 was again added to a list of sites at the I ase that would require further 
investigation. 

An Expedited Site Characterization and 
1995, along with numerous other sites, to 
included five soil borings, installation of three 
All samples were analyzed for full Target and Target Analyte List 
(TAL) inorganics. Figure l-2 shows the area investigated during the ediated Site Characterization. 

At the time of the investigation, it was believed that the landfill within the boundaries of the 
investigation. Subsequent information such as aerial the landfill was much 
larger than originally believed, consequently creating a need to investigate the remaining portion. The 
data gaps included the lack of site coverage neelded to conduct a human health risk assessment, 
adequate groundwater flow direction calculations, <and further evaluati ’ n of two ponds located on the 
southern half of the site. 7 From these site-specific data needs, SI objet ives were established to meet 
the data deficiencies for Site 10. SI results are presented in the following section. 

1.2.1.2 Site Investigation 

Field work for Phases I and II of the SI was completed by Baker in Marc 
the subsequent final report completed in July 2001. The investigatic 
previous studies and completing additional investigative tasks. 1 
investigation was to determine whether contamination was present at t. 
was warranted in the form of a RI. The field activities included a site s 
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soil sampling, installation of temporary monitoring wells and groundwater sampling, 
surface water sampling and sediment sampling. The Phase II conducted to delineate 
inorganic groundwater contamination, which maLy have Phase I investigation 
due to high Neophelometric Turbidity Unit (NTlLT) readings in collected temporary monitoring well 
samples. The Phase II field activities included :installation of six permanent monitoring wells and 
subsequent groundwater sampling. I 

During the Phase I field investigation, Baker supervised the ad ‘ancement of 25 soil borings, 
construction of nine temporary monitoring wells in the shallow aquif 1 r and subsequent sampling, and 
collection of six surface water and sediment samples. Sampling ( locations during the Phase I 
investigation are shown on Figure 1-2. Soil borings (1 0-SBO 1 through lo-SB25) were advanced using 
a geoprobe sampling device. The soil borings were advanced forth purpose of sample collection, 
geologic identification and description, and temporary monitoring w 1 11 installation. Soils at the site 
were analyzed for TCL organics and TAL inorganics. Groundwater~samples (IRlO-TWO1 through 
IRl 0-TW 10) were analyzed for the same parameters. Surface water aiid sediment samples were also 
analyzed for TCL organ& and TAL inorganics as well as total cyanide. Table l-l provides a 
summary of the detected compounds and analytes by media. I 

I 

During the Phase II investigation, soil borings w’ere advanced for the sole purpose of installing six 
permanent shallow groundwater monitoring wells (IRIO-MW02, IRl 

9 
-MW03, IRlO-MW04, IRlO- 

MW06, IRl O-MW08 and IRl O-MW09). The borings were terminate at a depth of approximately 7 
feet below the static water level. Since these borings were placed in e same locations as six of the 
temporary wells (IRlO-TW02, IRlO-TW03, IRlO-TW04, IRlO-T i , 06, IRl O-TWO& and IRlO- 
TW09), no additional soil samples were collected for analysis. Sampliug locations during the Phase II 
investigation are provided on Figure l-3. The groundwater samples were analyzed for TAL 
inorganics. Table 1-2 provides a summary of the detected compounds and analytes in groundwater. 

Tables l-3 to l-6 present the selection of Conta.minants of Potential Concern (COPCs) for each 
environmental medium from the Baseline Risk Assessment (BRA) conducted for the SI report (Baker, 
July 2001). The primary criterion used in selecting a chemical as a CObC at each site was comparing 
the maximum detected sample concentration to the USEPA Region $ I Risk-Based Concentrations 
(RBCs) (USEPA, 2001). In conjunction with the concentration compa$sons to the USEPA Region III 
RBCs, evaluation of laboratory contaminants wa:s conducted. Furthermore, calcium, magnesium, 
potassium, and sodium were detected in almost every sample, regardless of the medium; however, 
these constituents were considered to be essential nutrients (USEPA, b 995) and were therefore, not 
retained as COPCs in any medium under investigation at Site 10. 

1” 
Cs are promulgated by the 

USEPA Region III as a tool to determine potential risk to human health, from contaminants in soil and 
groundwater. Region III RBC values were derived using conservativ USEPA promulgated default 

“, values and the most recent toxicological criteria available. RBCs fo 1 potentially carcinogenic and 
noncarcinogenic chemicals were individually derived based on a target Incremental Lifetime Cancer 
Risk (ILCR) of 1 x 1O‘6 and a target Hazard Quotient (HQ) of 1.01 
carcinogens, the toxicity criteria applicable to the derivation of the RBC 
slope factors; ‘for noncarcinogens, they are chronic oral and inhal 1; 
noncarcinogens, each RBC value was reduced by a factor of 10 to ensue 
effects are not prematurely eliminated during screening (USEPA, 199: 

I 
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: that chemicals with additive 
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In addition, some criteria used in the general assessment of C( $ 
investigated during the SI included: 

b Historical information 
l Persistence 
l Mobility 
b Comparison to anthropogenic levels 
l Toxicity 
l Comparison to background or naturally occurring levels 
0 State and federal standards and criteria 

USEPA’s Risk Assessment Guidance for Superfimd (RAGS) provil 
COPCs (USEPA, 1989). The general assessment of COPCs may a 
levels to additional contaminant-specific criteria. North Carolina Wa 
for Surface Water (NC DENR, 1998) were used as a screening tool f; 
Risk Analysis Framework target concentrations for soil and grounc 
comparison only. 

Surface Soil 

?Cs selected from the media 

:s the criteria used to establish 
o involve comparing detection 
:r Quality Standards (NCWQS) 
surface water. North Carolina 

vater were used for qualitative 

A total of 25 surface soil samples were collected at Site 10. Five volatile organic compounds (VOCs) 
were detected in the surface soil samples. 1 ,l -Dichloroethene, trichloethene, benzene, toluene, and 
chlorobenzene were detected at relatively low concentrations (less th 10 micrograms per kilogram 
[pg/kg]). These VOCs were detected at maximum. concentrations less han their respective residential 

“‘: soil RBCs. Therefore, these VOCs were not retained as Site 10 surfa, e soil COPCs. 

Eleven semi-volatile organic compounds (SVOCs:) were detected in th 
at the site. Surface soil samples f?om soil borings IRlO-SB03, -SB b 

surface soil samples collected 

ml 

4, -SB05, -SBlS and -SB19 
contained the largest number of SVOCs detected at the site, ranging from 38 pg/kg to 190 pg/kg. 
These polynuclear aromatic hydrocarbons (PAHs) are commonly fo ,ed during combustion. Given 
their prevalence in the northern portion of the site,, detections of these 

l-l 
compounds may indicate that 

materials (natural or man-made) may have been burned in this po ion of the site. None of the 
compounds were detected at concentrations which exceeded screen ng criteria. Therefore, these 
SVOCs were not retained as Site 10 surface soil COPCs. I 

Pesticides were detected in five of the 2.5 samples Five of the eight 
pesticides detected in the surface soils at Site 10 were soil sample collected 
from IRlO-SB09 (located along the southeastern edge of the site, alon Holcomb Boulevard). The 
origin of this contamination is unknown as this sample location is e the suspected boundary of 
the landfill and no debris or evidence of disposal was identified. following pesticides were 
detected in the Site 10 surface soil samples: heptachlor, heptaclor endosulfan I, dieldrin, 
4,4’-DDE, endrin, 4,4’-DDT, and endrin aldehyd’e. These detected at maximum 
concentrations less than their respective residential soil re, they were not retained as 
COPCS. 

The only polychlorinated biphenyl (PCB) detected at the site was the cdmpound Aroclor-1260. This 
compound was detected in the sample collected from sample location I k 
area of the site where the majority of the PAHs were detected. The orig n of this contamination is not 
known, however, it is suspected that it may be associated with the 
was detected below the respective residential soil RBC. Therefore, it i 

1 O-SB04. This is the same 
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detec ions of the PAHs. This PCB 
yas not retained as COPC. 
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Site 10 surface soil inorganic data summary and COPC selection presented in Table l-3. 
Inorganics were detected in every sample. Aluminum, antimony, and iron were detected in 
almost every sample. The maximum detected concentrations aforementioned analytes 
exceeded their respective residential soil RBCs. Consequently, alu inum, antimony, arsenic, and 
iron were retained as Site 10 surface soil COPCs. 

Subsurface Soil 

Twenty-two subsurface (i.e., greater than one-foot below ground surfai e) soil samples were collected 
at Site 10. There were no PCB compounds detected among the subsu I-f iace samples. Four VOCs were 
detected as follows: bromomethane, methylene chloride, acetone, and toluene. Bromomethane, 
methylene chloride, acetone, and toluene were detected at maximum concentrations less than their . 
respective residential soil RBCs. Therefore, these VOCs were not retained as Site 10 subsurface soil 
COPCs. There were no toxicity criteria available for bromomethane a Ed therefore, it was not retained 
as a COPC. 1 

Twenty-two subsurface soil samples were analyzed for TCL SVOCs. Primarily, PAHs were detected 
in the subsurface soil samples. The boring log for this soil boring denoted that fill materials such as 
brick fragments, broken glass and charred wood had been encountere 

4 
( during drilling. The area near 

soil boring IRl O-SB03 may have been used for burning materials orjust disposing of such materials. 
The following PAHs were detected at maximum concentrations less than corresponding residential 
soil RBCs and were not retained as subsurface soil COPCs: naphthalenk, acenaphthene, dibenzomran, 
fluorene, phenanthrene, anthracene, fluoranthene, pyrene, and benzo(g,h,i)perylene. Di-n- 
butylphthalate was also detected at a maximum concentration less th 

ti 
its residential soil RBC and 

was not retained as a COPC. Benzo(a)anthrac#ene, benzo(b)fluor 

t 

thene, benzo(a)pyrene, and 
dibenz(a,h)anthracene were detected at concentrations that exceeded eir corresponding residential 
soil RBCs and were therefore, retained as subsurface soil COPC . In addition, since related 
carcinogenic PAHs may act synergistically, carbazole, chtysenel benzo(k)fluoranthene, and 
indeno( 1,2,3-cd)pyrene were also retained as subsurface soil COPCs. ~ 

Twenty-two subsurface soil samples were analyzed for TCL pesticidd 
pesticides were detected: endosulfan I, endrin, endosulfan II, 4,4’-DD 
ketone. These pesticides were detected at concentrations less than cl 
RBCs. There were no PCBs detected in the subsurface soil samples. 
PCBs were retained as Site 10 subsurface soil COPCs. 

Site 10 subsurface soil inorganic data summary and COPC select 
Table l-4. Twenty-two subsurface soil samples were analyzed for TAI 
detected in every sample. Antimony, arsenic, barium, cadmium, chromi 
and thallium were detected in almost every sample. The maximum dl 
aforementioned inorganics exceeded their respective and residential 
Consequently, antimony, arsenic, barium, cadmium, chromium, coppe 
thallium were retained as Site 10 subsurface soil COPCs. 

Lead was not retained as a COPC due to the unavailability of toxicity :riteria. Lead concentrations 
were compared to screening levels developed in the USEPA’s Office o ‘Solid Waste and Emergency 
Response (OSWER) Directive #9355.4-12. Refer to Section 3.1.3 fol an interpretation of results. 
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Surface Water 

A total of 6 sampling stations were established at Site 10 for ~011’ cting surface water/sediment 
samples. As depicted on Figure l-2, two samples were collected fro In the southwestern pond, two 
from the northeastern pond, and two were collected from the sneam leading away from the 
northeastern pond. Surface water/sediment samples were analyzed fbr TCL organics, TAL metals 
and total cyanide. Toluene was the only VOC detected in any of the s rface water samples collected 
during the SI. Surface water samples IRl O-SW03 and IRl O-SW04 co 

i 
tained toluene concentrations 

of 1.3 J micrograms per liter @g/l). No SVOCs, pesticides or PCB/s were detected in any of the 
samples collected at the site. Therefore, no SVOCs, pesticides, or PCBs were retained as Site 10 
surface water COPCs. 

Site 10 surface water inorganic data summary and COPC selection results are presented in Table l-5. 
Six surface water samples were analyzed for TAL inorganics. Inorganics were detected in every 
sample. Aluminum, iron, mercury, and zinc were detected frequently. The maximum detected 
concentrations of these analytes exceeded their respective NCWQSs. 
mercury, and zinc were retained as Site 10 surface water COPCs. 

Consequently, aluminum, iron, 
) 

Sediment 

Two samples were proposed for each sampling station from zero to 6, and 6 to 12 inches below the 
sediment surface. However, because of site conditions, only the zero to 6 inch sample was collected at 
each of the six locations. The soils beneath the water surface in the ponded areas were determined not 
to be sediments but rather submerged surface soils. The ponded areas e portions of the site that are 
low-lying and collect surface water runoff during rainy periods of the y They are seasonal features 
at the site. The soils beneath the water level of these ponded areas not support a viable aquatic 
community except possibly some amphibians and! aquatic insects an therefore are not considered 
sediments. 

Site 10 sediment organic data summary and COPC selection results are presented in Table l-6. Six 
sediment samples were analyzed for TCL VOCs. The following VQCs were detected in Site 10 
sediment samples: 2-butanone and toluene. These VOCs were detecteti at maximum concentrations 
less than corresponding residential soil RBCs. Therefore, these VOCs! were not retained as Site 10 
sediment COPCs. 1 

Six sediment samples were analyzed for TCL SVOCs. There were no SVOCs detected in the Site 10 
sediment samples. Therefore, no SVOCs were retained as sediment C 

p 
PCs. 

Six sediment samples were analyzed for pesticides and PCBs. 4,4’-DD,T and endrin aldehyde were 
detected in the Site 10 sediment samples. They were detected at maxi ‘urn concentrations less than 
corresponding residential soil RBCs. Therefore, these pesticides w re not retained as Site 10 

1 sediment COPCs. There were no PCBs detected in the sediment samples. Therefore, no PCBs were 
retained as Site 10 sediment COPCs. 

Site 10 sediment inorganic data summary and COPC selection results ar 
sediment samples were analyzed for TAL inorganics. Inorganics were 
concentrations less than corresponding residential soil RBCs. Therefore 
as Site 10 sediment COPCs. 
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Groundwater 

The groundwater investigation at Site 10 entailed the collection a samples from nine temporary 
monitoring wells installed at the site during the F’hase I investigatio and six permanent monitoring 
wells installed during the Phase II investigation. The groundwater sar ples collected during the Phase I 
investigation were analyzed for TCL organics and TAL inorgar cs. The groundwater samples 
collected during the Phase II investigation were only analyzed for 7 IL inorganics. 

Nine groundwater samples were collected from Site 10 in March 199$ and analyzed for TCL VOCs, 
SVOCs, pesticides, and PCBs. There were no organic compounds detected in the Site 10 
groundwater samples. Therefore, there were no VOCs, SVOCs, p sticides, or PCBs retained as 
groundwater COPCs at Site 10. Inorganics were detected in every s &l ple, and aluminum, arsenic, 
chromium, iron, manganese, thallium, and vanadium exceeded their 1 espective tap water RBCs. 

It was determined that the March 1998 groundwater samples may have had excessively high levels of 
inorganics due to the nature of the well installation, developmen, and sampling. Therefore, 1 
permanent wells were installed and seven additional groundwater samples were obtained in March 

j, 
‘Y 5 
h 

2001. These samples were analyzed TAL inorg,anics only. Site l( 
summary and COPC selection results are presented in Table 1-7. On 
RBC. Consequently, only iron was retained as a Site 10 groundwate 

:roundwater inorganic data 
iron exceeded its tap water 

ZOPC. 

Lead was not retained as a COPC due to the unavailability of toxicit) 
were compared to screening levels developed in the USEPA’s OSWEI 
to Section 3.1.3 for an interpretation of results. 

1.2.2 Regulatory Agency/Public Involvement 

The USEPA and NC DENR have been actively involved with the in 
report review and partnering meetings. Concurrence has been reach1 
activities are needed at Site 10. 

Ie 
J d 

riteria. Lead concentrations 
Directive #9355.4-12. Refer 

stigation of this site through 
that no further investigative 



2.0 SUMMARY OF SITE CHARACTERJSTICS 

This section summarizes information pertaining to MCB, Camp Lejeune existing background 
information. In addition, specific information rellevant to Site 10 is Iresented. 

2.1 Climatolow 

MCB, Camp Lejeune experiences hot and humid summers; how ver, ocean breezes frequently 
produce a cooling effect. The winter months tend to be mild, wi p occasional brief cold spells. 
Average daily temperatures range from 34’ F to 54” F in January, the foldest month, and 72 o F to 89” 
F in July, the hottest month. The average yearly irainfall is 52.4 inches. 

2.2 Phvsiorrraphv, Geology and Soils 

MCB, Camp Lejeune is located in the Atlantic Coastal Plain physiographic province. The sediments 
of this province consist primarily of sand, silt, and clay. Other sediments may be present, including 
shell beds and gravel. Sediments may be of marine or United States Geological 
Survey (USGS) studies at MCB, Camp Lejeune indicate that the underlain by sand, silt, clay, 
calcareous clay and partially cemented limestone. The combined thic ess ofthese sediments beneath 
the base is approximately 1,500 feet. 

Site 10 soil conditions are generally uniform throughout the study area1 Typically, the soils consist of 
unconsolidated deposits of brown to gray sands, with trace amounts o silt. 
Quaternary age “undifferentiated“ deposits which overlay the Belgrad 

\ 

These soils represent the 
and River Bend Formations. 

Sands are fine grained and very well sorted. Based on field observations, the sands classify as well 
graded ,sand (SW) according to the Unified Soil Classification System (USCS). Portions of the area 
also contain till material including rusted metal, brick, broken glass, charred wood and clay to a depth 
of seven feet below ground surface (bgs). 
small landfill during base construction. 

This is expected since this site was originally used as a 
I 

2.3 Hvdrogeoloev 

The aquifers of primary interest are the surficial aquifer and the undeilying Castle Hayne aquifer. 

The surficial aquifer consists of inter-fingering beds of sand, clay, sandy clay, and silt that contain 
some peat and shells. The thickness of the surficial aquifer ranges d 
nearly 25 feet over MCB, Camp Lejeune. The beds are thin and dis 
lateral continuity. This aquifer is not used for w(ater supply at MCB 
Hayne aquifer lies below the surficial aquifer and consists primarily 
fragments, and fossiliferous limestone. Between the surficial aquifer an 
Castle Hayne confining unit which consists of clay, silt, and sandy c 
aquifer is about 150 to 350 feet thick, increasing in thickness to the ace 
approximately 20 to 73 feet bgs. Onslow County *and MCB, Camp Le 
Castle Hayne aquifer generally contains freshwater; therefore, the Ca 
potable water source for the region’s population. 

According to the data collected by Baker during the Site 10 SI and base 
unit consists mainly of a fine sand with silt, although medium-grained 
(Baker, July 1996). Groundwater was encountered at varying depths d 
drilling programs. The variation was primarily attributed to changes in 

e 
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Site 10 surface topography is provided in Figure 2-l. In general, tl : groundwater was encountered 
between 0.27 and 12.62 feet bgs during field activities. Groundwa :r contour lines generated from 
Phase I water levels taken in March 1998 indicates that groundwatt flows from the eastern edge of 
the study area (in the vicinity of IRlO-TWO1 and IRl O-TW02) to the northwest, west and southwest, 
as shown in Figure 2-2. Groundwater contour lines generated from. te Phase II water levels taken in 
February 200 1 are consistent with the Phase I water levels, as shown n Figure l-3. Groundwater flow 
appears to somewhat parallel the topography of the site with the lighest groundwater elevations 
corresponding to the highest surface elevations. Groundwater crossing the study area is suspected to 
discharge to Bearhead Creek (south) and Wallace Creek (north). The unnamed ponds located in the 
middle and southwestern portions of the study area appear to be sources of groundwater recharge. The 
groundwater gradient becomes less steep in the vicinity of these ponds providing evidence that surface 
water trapped within these topographical depress:ions recharges grou ’ dwater beneath the study area. 
Gradient calculations indicate that the steepest gradient observed 73 

d 

t the site during the Phase I 
investigation appears to be in the vicinity of temporary monitoring we1 s JR1 O-TWO1 and IRl O-TWO6 
(Figure 2-2). The groundwater gradient in this area was calculated to e 2.7 x 1 OS2 feet per foot (ft/ft). 
This area corresponds to a relatively steep decline in surticial elevat’on. The average gradient was 
calculated for the site and determined to be 1.1 x 1 O‘* ft/ft. ; 

Four active wells (HP-654, HP-641, HP-709, and HP-635) and five ’ ells listed as off-line (HP-61 3, 
m-633, HP-603, HP-61 0, and HP-637) are located within orjust bey nd a one-mile radius of Site 10 

II (Figure 2-3). Production well HP-6 10 is located approximately 100, feet from the site. The total 
depth of this well is 190 feet bgs and is screene:d from 60 to 190 feet bgs. Although this well is 
presently listed as “off-line”, this well has the potential to be ma e h 

i 

active if needed. Specific 
information for each of the production wells in the vicinity of the si e such as USGS I.D. number, 
approximate distance and direction from the site to each of the wells, he year the well was installed, 
depth of the well, screened interval, its diameter and present status has been summarized on Table 2-1. 

2.4 Surface Water I 

The dominant surface water feature at MCB, Camp Lejeune is the Ni 
from a majority of the base. At MCB, Camp Lejeune, the New River 
into the Atlantic Ocean through the New River Inlet. 

Wallace and Bearhead Creeks border the northern and southern edges ( 
as nutrient sensitive waters capable of sustaining primary and seco. 
propagation and survival, fishing, and wildlife (SB NSW) by NC I 
surface elevations measured during the SI, Site 10 does not lie within 
New River, Wallace Creek or Bearhead Creek. 

As mentioned earlier, two relatively shallow ponds (less than two feet 
suspected boundaries ofthe site and sampled during the investigation. 
that no aquatic life had been observed in the ponds. Evidence sucl 
beneath the level of the ponds, little to no sediment, and access roa 
indicate that the ponds may exist on a seasonal basis only. A theory foi 
as follows. It is suspected that low-lying areas of the site accumulate 
times when rainfall is at its peak. As the groundwater table rises and I 
ponds begin to accumulate surface water runoff. As the season prol 
begins to recede, the ponds become a source for grjoundwater recharge 
until they completely disappear. It is theorized that this cycle is repe 
times when large amounts of precipitation can be expected (i.e., hu 
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Evidence of this phenomena was observed during the Phase II inve: 
was not present. 

2.5 Land Use 

igation where one of the ponds 

Land use within the Base is influenced by topography and ground cover, environmental policy, and 
base operational requirements. Much of the land within MCB, Camp Lejeune consists of freshwater 

b swamps that are wooded and largely unsuitable fos development. In a, dition, 3,000 acres of sensitive 
estuary and other areas were set aside for the protection of threatened nd 

“, 
endangered species and are 

to remain undeveloped. Operational restrictions and regulations, su 

f 

h as explosive quantity safety 
distances, impact-weighted noise thresholds, and aircraft landing and c earance zones, may also greatly 
constrain and influence development (LANTDIV, 1988). The combined military and civilian 
population of MCB, Camp Lejeune has been the single greatest f ‘ctor contributing to the rapid 
population growth of Jacksonville and adjacent communities, particul 1 , ly during the period from 1940 
to 1960. I 

2.6 Receptors 

A conceptual site model of potential sources, Imigration pathways 
developed to encompass all current and future routes for potential exp 
2001). Figure 2-4 presents the Site 10 conceptual model. Inputs to tl 
qualitative descriptions of current and mture land use patterns in th 
following list of receptors is developed for a quantitative health risk ; 

. Current trespassers (older child 17-16 years] and adult) 
l Current military personnel 
0 Future on-site residents (child [l-6 years] and adult) 
. Future construction worker 

The contaminants detected at the site in surface soils, subsurface soils 
from the various media in several ways, including: 

0 Leaching of contaminants from surface soil to water-bearing 
0 Vertical migration from shallow water-becaring zones to deep 
l Horizontal migration in groundwater in thle direction of grou 
. Groundwater discharge into local streams. 
. Wind erosion and subsequent deposition of windblown dust. 
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3.0 BASELINE RISK ASSESSMENT 

The BRA from the SI report conducted for Site 10 evaluated the 
human health and/or the environment, now and in the future, in a “no 
(Baker, July 2001). The BRA process examines the data generated d 
phase of the SI and identifies areas of concern (AOCs) and COP< 
demographic, physical and biological characteristics of the study a 
with an understanding of physical and chemical properties of site-ass 
environmental fate and transport processes) and are then used to estil 
at logical exposure pathway endpoints. Finally, contaminant il 
hypothetical receptors. Toxicological properties are applied in order 1 

threats posed by detected contaminants. 

The components of the BRA include: 

l Hazard Identification 
l Exposure Assessment 
0 Toxicity Assessment 
b Risk Characterization 
. Uncertainty Analysis 
. Conclusions of the BRA and potential site risk 

/ 
‘\ 

3.1 Current and Future Scenarios 

Current receptors that were evaluated in this BRA are adult and olde 
unauthorized access to the site and military personnel who may 1: 
related activities in the area. Trespassers and military personnel c 
surface soil via incidental ingestion, dermal contact, and inhalation ( 
small “ponds” of standing water. Potential exposure pathways for tl 
water and sediment incidental ingestion and dermal contact. It sho 
COPCs retained in Site 10 sediment. Therefore, the exposure pathway 
sediment was eliminated from further evaluation. Since these pools 
swimming activities, a wading scenario was considered when evalu; 
military personnel for exposure to Site 10 surface water. Presently, the 
used for potable purposes. Consequently, exposure to groundwatt 
applicable for current receptors at the site. 

A conservative exposure scenario was examined for a future residentk population for Site 10. It is 
unlikely that these sites will be developed for .residential use in t e future. However, to be 
conservative groundwater exposure to a future residential child and ac ult receptor was assessed. It 
assumed that a private well could be installed on-site in the future c se. The potential exposure 
pathways were ingestion, dermal contact, and inhalation of VOCs while showering. Since there were 
no VOCs retained as COPCs in the Site 10 groundwater, it was n t necessary to evaluate the 
inhalation of VOCs while showering. In addition, surface soil and m-face water exposure was 
evaluated for Site 10 future adult and child residents. Potential ex losure to sediment was not 
evaluated since there were no COPCs retained in the Site 10 sedimc it. Therefore, the potential 
exposure pathways are ingestion and dermal contact of surface soil an surface water. In addition, 
future residents were evaluated for surface soil exposure via inhalatio of fugitive dusts 
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Finally, surface and subsurface (one to 15 bgs) soil exposure resulting from future excavation and 
construction activities was assessed. A future construction worker was evaluated for subsurface soil 
ingestion, dermal contact, and inhalation of fugitive dusts for Site 14. 

3.1.1 Exposure Pathways 1 

This section presents exposure pathways, shown in Figure 2-4, associated with each environmental 
medium and each human receptor group for Site 110. Each pathway 

% 
as qualitatively evaluated for 

further consideration in the quantitative risk analysis. Table 3-1 pres, nts the selection of exposure 
pathways at Site 10 as described below. I 

Surface Soil 

Surface soil exposure is available for contact by current trespassers 
J 

nd military personnel and/or 
future residents and future construction workers. Exposure pathwa s involving ingestion, dermal 
contact, and inhalation of airborne particulates are evaluated for the current trespassers, military 
personnel and future residents and construction workers. I 

Subsurface Soil 

Subsurface soil (one to fifteen feet bgs) is available for contact only during excavation activities, so 
potential exposure to subsurface soil is limited to future construction barkers. Exposure patbways 
involving ingestion, dermal contact, and inhalation of airborne partic lates are evaluated for future 
construction workers only. 

Groundwater 

Currently, shallow groundwater at Sites 10 is not used as a potable Isupply for current receptors. 
However, it will be conservatively assumed that in the future, (albeit unlikely due to poor production 
rates) shallow groundwater may be tapped for potable water. In this scenario, potential exposure 
pathways are ingestion, dermal contact and inhalation of volatile contaminants while showering. 
Groundwater exposure is evaluated for future residential children and adults. 
evaluate the inhalation of VOCs while showering since there were no 
COPCS. f 

It was not necessary to 
OCs retained as groundwater 

Surface Water/Sediment 

Access to surface water at Site 10 is limited to the small pool of standing water. In a current or future 
scenario, swimming is unlikely due to the shallowness of the water. qowever, a wading scenario is 
considered a conservative estimation of potential exposure. Surface water exposure pathways include 
ingestion and dermal contact. Sediment exposum was not there were no COPCs 
retained in Site 10 sediment. Exposure is evaluated for current trespass rs and military personnel and 
future residential children and adults. 
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I 3.1.2 Human Health Risks 
I 

Total Incremental Cancer Risk (ICR) and Hazard Index (HI) values 
environmental media at Site 10 (surface soil, subsurface soil, 
water/sediment) are presented in Table 3-2. 

associated with exposure to 
groundwater, and surface 

A cancer risk range of 1x1 Oe6 to 1~10~ is used to evaluate calculateh ICR levels. Any ICR value 
within this range is considered “acceptable”; an ICR greater than 1x1~0~ denotes an existing cancer 
risk. A ratio of 1 .O is used as an upper limit to which calculated HI alues are compared. Any HI 
exceeding 1 .O indicates the potential for noncarcinogenic adverse hea th effects to occur subsequent 
to exposure (USEPA, 1989a). 

t 

Current Military Personnel 

The current military personnel receptor was evaluated for potential roncarcinogenic hazards and 
carcinogenic risk from exposure to surface soil and surface water. Sediment was not evaluated since 
there were no COPCs retained for Site 10 sediment. The noncarcinogenic hazards and carcinogenic 
risks for surface soil (i.e., HI=O.O9 and ICR=2.6 ~110‘~) and surface water (i.e., HI=O.O02) were within 
the acceptable risk levels (i.e., HI<1 and lx10~6<1CR<lx10~). ~ 

Current Adult Trespasser 

In the current scenario, an adult trespasser receptor was evaluated for ’ otential risk ficom exposure to 
a site surface soil and surface water. Sediment was not evaluated since t ere were no COPCs retained 

for Site 10 sediment. The potential noncarcinogenic and carcinogenic risks from exposure to the 
surface soil (i.e., HI=O.O3 and 1CR~5.6 ~10~~) and surface water (i.e., HI=O.OOl) were within 
acceptable risk levels (i.e., HI<1 and lx10~6<ICR~:1x10‘4). 

Current Older Child Trespasser I 

In the current scenario, an older child trespasser receptor was evaluated for potential risk from 
exposure to site surface soil and surface water. Sediment was not ebaluated since there were no 
COPCs retained for Site 10 sediment. The potential noncarcinogenid and carcinogenic risks from 
exposure to the surface soil (i.e., HFO.04 and ICR=2.7 ~10~~7) and surfabe water (i.e., HI=O.OOl) were 
within acceptable risk levels (i.e., I-II-G and 1x10~6<ICR<1x10~4). I 

Future Adult Resident 

The future adult resident receptor was evaluated for potential risk from exposure to surface soil, 
groundwater, and surface water in the future scenario. Sediment was r&t evaluated since there were 
no COPCs retained for Site 10 sediment. The potential noncarcinogen i c and carcinogenic risks from 
exposure to the surface soil (i.e., HI=0.25 and ICR=5.1 x10F6), groundwater (i.e., HI=0.06) and 
surface water (i.e., IIFO.001 and ICR=5.1 ~10~~) were within accepta 15 
1x10-6<ICR<1x10-4). 

le risk levels (i.e., HI<1 and 

Future Child Resident 

The future child receptor was evaluated for potential risk from exposure to surface soil, groundwater, 
and surface water in the future scenario. Sediment was not evaluated since there were no COPCs 
retained for Site 10 sediment. The potential noncarcinogenic hazards and carcinogenic risks from 



exposure to the surface soil (i.e., HI=0.82 and ICR=4.5~10-~), groi 
surface water (i.e., HI=O.Ol) were within acceptable risk levels (i.e., I!/ 

Future Construction Worker ~ 

The construction worker was evaluated for potential noncarcinogenici 
from exposure to surface and subsurface soil in the future scenario. Thy 
carcinogenic risks for surface soil (i:e., HFO.32 and ICR=2.9xl OY7) ; 

mdwater (i.e., HI=O.15), and 
[z<l and 1x10-6<ICR<1x10~). 

hazards and carcinogenic risk 
e noncarcinogenic hazards and 
bd the carcinogenic risks for 

subsurface soil (i.e., 
lx10-4~ICR<lx10-6)~ 

ICR=l.lxlO-“) were within the acceptable! risk levels (i.e., HI<1 and 

I 

The sum of the noncarcinogenic risks for exposure to surface and subsurface soil via all exposure 
routes was 1.85, and exceeds the acceptable risk level of one. In the~subsurface scenario, the total 
subsurface noncarcingenic risk level was 1.5. This was due primarily to the ingestion and dermal 
pathways (having MS of 0.94 and 0.59, respectively). Antimony, arsenic, chromium, and iron were 
the main contributors to this elevated noncarcinogenic effect in subsurface soil, It should be noted 
that although the total HI value for surface and subsurface soil exceeded one, all HI values for the 
various body systems/target organs were below o:ne (refer to Table 3#). 

Iron had a relatively large HQ value of 0.53 for subsurface soil, and ac Ic ounted for approximately 3 5 
percent of this elevated noncarcinogenic effect. Refer to Section 312.5 Iron for a more detailed 
discussion of the uncertainties associated with the toxicological studies of iron. 

3.1.3 Lead Results 
, 

The USEPA OSWER directive recommends using a lead screening value of 400 parts per million 
(ppm) in soil and 15 pg/L in groundwater. If the concentration of soil or groundwater exceed the 
screening criteria, OSWER recommends using the USEPA’s Integrated Exposure Uptake Biokinetic 
(IEUBK) Model for Lead in Children, Windows version (USEPA, 240 1 c) for evaluating potential 
risk to children from environmental exposures to lead under residential scenarios. Although the only 
exposure pathway where lead was a risk driver was in the adult construction worker, not residential 
child, the IEUBK was used to evaluate the risk from lead in a conservative manner (Baker, July 
200 1). 

Lead was detected in Site 10 at a maximum detected concentration of2.9 pg/L in the groundwater 
and 2,630 milligrams per kilogram (m&g) in the lsubsurface soil. The USEPA lead IEUBK model 
was used to determine if exposure to groundwater or subsurface soil would result in unacceptable 
levels in younger children upon exposure. Blood lead levels are considered unacceptable when a 
greater than five percent probability exists that the blood lead levels will exceed 10 microgram per 
deciliter (pg/dl). , 

The maximum detected concentration of lead found in the groundwater was used in the model. The 
remaining model parameters used were the default factors supplied in the model. This maximum 
concentration resulted in a 0.917 percent probability of the blood lead levels exceeding 10 ltg/dl, 
which is within the acceptable levels. I 

As recommended by guidance, the arithmetic mean for lead in subsurfa e soil (15 1 mg/kg) was used 
as the exposure point concentrations for the IEUBK model. All other 

: 
xposure parameters used in 

the model were default values recommended by the IEUBK model guidance document (USEPA, 



200 1 c). This arithmetic mean concentration resulted in a 0.5 8 1 percent probability of the blood lead 
levels exceeding 10 pg/dl, which is within the acceptable levels. ( 

3.2 Sources of Uncertaintv 

Uncertainties may arise during the risk assessment process. 
sources of uncertainty in the risk assessment: 

This isection presents site-specific 

. Sampling Strategy I 
0 Analytical Data 
. Exposure Assessment 
0 Toxicity Assessment 
a Iron 
0 Central Tendency-Case Scenarios 
0 Compounds not Qualitatively Evaluated 

3.2.1 Sampling Strategy 

As an environmental medium, soil is available for direct contact exp 
source of contamination released to other media. Soil sampling inter 
the exposure pathways and contaminant transport routes of concern 
necessary to generate data for exposure assessment when soil excavat i/ 
chemicals to groundwater is likely. Subsurface soil samples are colle’ 
foot bgs. 

q 

3.2.2 Analytical Data 

Fsure, and it is often the main 
rals should be appropriate for 
Subsurface soil samples are 

on is possible, or if leaching of 
ted at depths greater than one 

The credibility of the BRA relies on the quality of the analytical data available to the risk assessor. 
Analytical data are limited by the precision and accuracy of the analytical method of analysis. In 
addition, the statistical methods used to compile and analyze data (mean concentration, standard 
deviation, and detection frequencies) are subject to uncertainty in the lability to acquire data. 

Data validation serves to reduce some of the inherent uncertainty assobiated with analytical data by 
establishing the usability of the data to the risk assessor who may or may not choose to include the 
data point in risk estimation. Data can be qualified as “J” (estimated) for many reasons, including a 
slight exceedence of holding times, high or low surrogate recovery, or h&a-sample variability. Data 
qualified with “J” were retained for risk assessment. Organic data qualified with “B”(detected in 
blank) were not applied to risk analysis. Dismissing data points (qualified with “B” did not 
significantly increase uncertainty in the risk assessment. 

3.2.3 Exposure Assessment 

When performing exposure assessments, uncertainties can arise from ~two main sources. First, the 
chemical concentration to which a receptor may be: exposed must be e 

? 
timated for every medium of 

interest. Second, uncertainties can arise in estimating contaminant intakes resulting from contact 
with a particular medium. 1 

Estimating the contaminant concentration in a given medium to whidh a human receptor may be 
exposed can be as simple as deriving the 95th percent upper confidence limit of the mean for a given 
data set. More complex methods for deriving contaminant concentration are necessary when 
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exposure to COPCs in a given medium occurs subsequent to con 
/ medium, or when analytical data are not available: to characterize the 

is usually employed to estimate potential human exposure. 
To estimate receptor intake, certain assumptions must be made ab 
durations and the corresponding assimilation of contaminants by the 
been created from a range of values generated by studies conducted 1 
have been reviewed by the USEPA. Conservative assumption f; 
throughout the BRA when values are not available; they are designee 
human health and to yield reasonable clean-up goals. In all in& 
scientific judgments and conservative assumptions used in the risk a 
guidelines. 

nninant release from another 
Belease. In this case, modeling 

ut exposure events, exposure 
:ceptor. Exposure factors have 
r the scientific community, and 
r daily intakes are employed 
to produce low error, to protect 
Ices, the values, conservative 
jessment concur with USEPA 

3.2.4 Toxicity Assessment 

In making quantitative estimates about the toxicity of varying chemical(doses, uncertainties arise from 
two sources. First, existing data usually provide Snsufficient information about toxic exposure and 
subsequent effects. Human exposure data display inherent temporal variability and ofien lack 
adequate concentration estimates. Animal studies are often used to subsidize available human data. 
In the process of extrapolating animal results to humans; however, bore uncertainties can arise. 
Second, in order to obtain visible toxic effects in experimental animals, high chemical doses are 
employed over short periods of time. Doses typical of human expos ui re, however, are much lower, 
relative to those doses administered to experimental animals. In order1 to apply animal test results to 
human exposure assessments, then, data must be adjusted to extrapolate from high dose effects to low 
dose effects. 

In extrapolating effects from animal receptors to human receptors, and1 from high doses to low doses, 
scientific judgment and conservative assumptions are employed. In selecting animal studies for use 
in dose response calculations, the following factors are considered: ( 

. Studies are preferred in which the animal closely mimics human pharmacokinetics 

0 Studies are preferred in which dose intake most closely mimicCj intake route and duration for 
humans 

. Studies are preferred in which the most sensitive responses to the compound in question is 
demonstrated 

In order to evaluate compounds that cause threshol!d effects, (i.e., noncarcinogens) safety factors are 
taken into account when experimental results are extrapolated from nimals to humans, and from 
high to low doses. 

Employing conservative assumptions yields quantitative toxicity indices that are not expected to 
underestimate potential toxic effects, but may overestimate these effects by some magnitude. 

3.2.5 Iron 

The element iron has been given a REX value and toxicity values with which to evaluate potential 
human health risks. The studies that prompted the addition of a RBC Ivalue for iron are provisional 
only and have not undergone formal review by the USEPA. A provisional RfD has been derived for 
iron by the Superfund Technical Support Center (STSC) division of the Environmental Criteria and 
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Affects Office. The provisional Reference Dose (RfD) is based OI 
level” (NOAEL). Developing an RfD for iron is problematic because 
is “U-shaped”. That is, health effects such as anemia occur at low dc 
in the U.S. in approximately 3.3 million women of childbearing age 
years), and high doses can produce toxic effects such as hemosideros 
in between are beneficial for most of the population. The NOAEL is 
the average intake of iron in the American population with bioch 
(Looker et al., 1988) to demonstrate that the average intake was suff 
and insufficient to cause toxic effects of iron overload. The NOA 
divided by an uncertainty factor of 1, since iron is an essential eleme 
of 0.3 mgkg-day (STSC, 1999). 

Although the STSC (1999) report places a high confidence in the crii cal study upon which the RfD is 
based; they place a medium confidence in the RID. The RID is repo led to supply adequate levels of 
iron to meet the lifetime nutritional requirements for adults and adolescents but may not be protective 
of people with inherited disorders of iron metabolism (e.g., hemochromatosis which occurs in up to 
one million individuals in the U.S.) (MMWR, 1998) and could be conservative if applied to exposure 
scenarios involving forms of iron with low bioavailability. This last point is borne out by studies of 
Ethiopian populations that have the highest per capita iron intake in the world (47 1 mg/day average 
daily intake) but for which adverse health effects have not been observed. This is attributed to the low 
bioavailability of the iron in Ethiopian food (STX, 1999). ~ 

a “no observed adverse effect 
ihe dose-response curve for iron 
es due to deficiency (occurring 
md 240,000 children aged l-2 
; and liver cirrhosis, while doses 
>ased on a study that compared 
mica1 indices of iron in blood 
Gent to prevent iron deficiency 
1L (0.15 to 0.27 mg/kg-day) is 
t, to produce a provisional RfD 

As applied to an incidental soil ingestion exposure scenario, it /s important to note that the 
contribution of intake of iron from soil is expecbed to be minimal compared to dietary intake. For 
example, assuming soil with iron concentration of 15,000 mg/kg (a conservative estimate of 
background concentrations of iron in soil) and ingestion of 50 mglday for adults, produces only 0.01 
mgkg-day iron from soil compared to a normal dietary level of O.dimg/kg-day. Furthermore, the 
bioavailability of iron from minerals in soil is expected to be ~ significantly lower than the 
bioavailability of iron from food. (However, actual levels of bioavailability of iron from soil are not 
known.) For these reasons, and the fact that the primary sensitive population is those individuals with 
the medical condition of hemochromatosis which is caused by abnormal absorption of iron and which 
appears to occur irrespective of excess iron intake, the iron RfD is co$sidered very conservative for 
use in risk assessment from environmental exposures and should be! interpreted with considerable 
uncertainty. 

For the construction worker scenario where the total site HI exceeded 1, iron had a relatively large HQ 
value of 0.53 for all exposure routes to surface soil. If the provisional iron RBC value were reduced, a 
large proportion of the risk for these sites would be eliminated. Howper, by evaluating iron in the 
risk assessment, a conservative approach is taken and potential toxic effects may be estimated. 

In summary, the use of conservative assumptions results in quantitative indices of toxicity that are not 
expected to underestimate potential toxic effects, but may overestimate these effects by an order of 
magnitude or more. I 

3.2.6 CT-Case Scenarios 

The central tendency (CT) risk descriptor was usfed for data sets when the Reasonable Maximum 
Exposure @ME) concentration term showed a potential risk to human health, specifically, to future 
construction workers. The CT concentration term utilized was the 95O/, Upper Confidence Limit 
(UCL) (USEPA, 1993). In addition, USEPA standard default exposude factors for central tendency 
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were used in the Chronic Daily Intake (CDI) calculations. The results of the CT calculations are 
summarized below. I 

As shown in Table 3-4 under the CT-case scenario there was an unacceptable noncarcinogenic 
hazards to the future construction worker from sulbsurface soil (HI=1 .I). This elevated Hl value was 
primarily from the ingestion pathway (HF0.82). 

~ 

Antimony, arsenic, chromium, and iron were the main contributors tolthis elevated noncarcinogenic 
effect in subsurface soil. It should be noted that although the total HI value for surface and 
subsurface soil exceeded one, all HI values for the various body systems/target organs were below 
one (refer to Table 3-4). 

Iron had a relatively large HQ value of 0.47 for subsurface soil, and accounted for approximately 35 
percent of this elevated noncarcinogenic effect. Refer to Section d -2.5 Iron for a more detailed 
discussion .of the uncertainties associated with th’e toxicological effects of iron. 

As shown in Table 3-4, under the CT-case scenario the total site c iir cinogenic risks to the future 
construction worker were within the acceptable risk levels (i.e., lxl~~<ICR<lx10~6). 

3.3 BRA Conclusions , 
I 

The BRA highlights the media of interest for human health effects at Site 10 by identifying areas with 
risk values greater than acceptable levels. Current and future potential receptors at the site included 
current military personnel, current adult and older child (7-l 6 years of age) trespassers, future adult 
and young child (l-6 years of age) residents, and future construction workers. The total risk from the 
site for these receptors was estimated by summing, the multiple pathways likely to affect the receptor 
during a given activity. Exposure to surface soil and surface water ~were assessed for the current 
receptors. Surface soil, groundwater, and surface water exposures were evaluated for the future 
residents. Surface and subsurface soil exposures were evaluated for the future construction worker. 
Total site risks for Site 10 are summarized in Table 3-2. 

Lead was not included as a COPC due to the lack of toxicity criteria/ however it was evaluated by 
comparing the concentrations to screening criteria developed by OSWFR and by utilizing the IEUBK 
model. The risk to children from groundwater exposure were negligible (0.917 percent probability of 
the blood lead levels exceeding 10 pg/dl). The risk to children from soil exposure were 66.82 
percent which exceeded the acceptable levels. 

3.3.1 Current Scenario 

In the current case, the following receptors were assessed: military ~ ersonnel and adult and older 
child trespassers. Receptor exposure to surface soil and surface w ‘R er at Site 10 was examined. 

a Sediment exposure was not evaluated since there were no COPCs s lected for Site 10 sediment; 
hence, the complete exposure pathway for direct contact with the sediment was eliminated. The risks 
calculated for all exposure pathways for the current military personnel and trespassers were within 
acceptable risk ranges. 

3.3.2 Future Scenario I 

In the future case, child and adult residents werae assessed for pote ~ tial exposure to surface soil 
% groundwater, and surface water. Sediment exposure was not evaluate 1 for the reasons given above. 
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/ The potential noncarcinogenic and carcinogenic risks for the child an 
\ within acceptable levels. 

A future construction worker was evaluated for surface and subsurfa 
surface and subsurface soil exposure scenario, there are potential n 
effects from ingestion, inhalation, and dermal contact with soil for the 
of the noncarcinogenic risks for exposure to surface and subsurface : 
1.85, and exceeds the acceptable risk level of one. In the subsurface 
noncarcinogenic risk level was 1.5. This was due primarily to the i 
(having HIS of 0.94 and 0.59, respectively). Anti:mony, arsenic, chrc 
contributors to this elevated noncarcinogenic effect in subsurface 
although the total HI value for surface and subsurface soil exceeded c 
body systems/target organs were below one (refer to Table 3-3). 

Iron had a relatively large HQ value of 0.53 for sulbsurface soil, and ac 
percent of this elevated noncarcinogenic effect. As indicated in St 
uncertainties associated with the toxicological studies of iron. Basr 
evaluated in this Baseline RA, potentially unacceptable risks for the f 
unlikely, and Baker recommends that the site require no further action 
remediation (Baker, July 2001). 

I adult resident receptors were 

e soil exposure. In the Site 10 
ncarcinogenic adverse health 
construction worker. The sum 
Ii1 via all exposure routes was 
scenario, the total subsurface 
gestion and dermal pathways 
nium, and iron were the main 
ioil. It should be noted that 
te, all III values for the various 
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4.0 ECOLOGICAL RISK SCREENING 

This section presents the results of the focused Ecological Risk Scree 
and aquatic environments associated with Site 10 from the SI report ( 
objective of the focused Ecological Risk Screening was (1) to detern 
at Site 10 have caused unacceptable risks to terrestrial and aquatic ret 
to determine whether additional ecological studies are warranted at t 
or areas of unacceptable uncertainty requiring the collection of 
ecological evaluations (if any) will also be identified. 

ing conducted for the terrestrial 
Mer, July 2001). The primary 
ne whether past site operations 
ptors inhabiting the site, and (2) 
is site. Additionally, data gaps 
dditional data for subsequent 

This focussed ecological risk screening was designed to evaluate 
terrestrial (soil invertebrates and terrestrial plants) and aquatic receptc 
amphibians, and aquatic plants) resulting from ex:posure to site conta 
surface soil, surface water, and sediment. The first step in this e 

potential threats to sensitive 
>gs (benthic macroinvertebrates, 
minants present within various 
: J laluation 
k 

consists of problem 
formulation. The problem formulation process for an ecological r sk assessment addresses the 
following five issues: (1) the identification of the environmental setting and contaminants known or 
expected to exist at the site (2) possible fate and transport mechanisms of site contaminants (3) 
mechanisms of ecotoxicity associated with the site contaminants and likely categories of ecological 
receptors that could be affected (4) identification of complete exposure(pathways (5) and the selection 
of endpoints to screen for ecological risk (USEPA 1998). Highlights of the problem formulation 
step are presented in the preliminary ecological conceptual model (Figure 4-l). Table 4-l summarizes 
the assessment endpoints, risk hypotheses, and measurement endpoints selected for this ecological 
screening evaluation. I 

Tables 4-2 to 4-5 provide the various criteria and toxicological benchmarks used as screening values 
(toxicological thresholds) for chemicals analyzed in groundwater, SUI%@ water, sediment, and surface 
soil and the resulting HQ’s. The screening values represent conservative exposure thresholds above 
which adverse ecological effects may occur. Although analyzed for in groundwater, surface water, 
sediment, and surface soil, calcium, magnesium, potassium, and sod&m were not evaluated by this 
ecological screening evaluation. As such screening values for these chemicals are not shown in Tables 
4-2 to 4-5. They have been excluded from evaluation since they are essential macronutrients (Robbins 
1983) with very low toxicity (USEPA 1989). Ecological Contaminants of Concern (ECOCs) are 
identified and discussed in the sections that follow. 

Surface Soil 

VOCs, SVOCs, pesticides, PCBs, and inorganic compounds were detected in the surface soil. The 
VOCs 1,l -dichloroethene, trichloroethene, benzene, toluene, and chlorobenzene were detected in at 
least one surface soil sample. The maximum detected concentration o ~ trichloroethene exceeded the 
surface soil screening value and as a result this compound was retaine % 
1,l -dichloroethene does not have a USEPA Region IV 

, as an ECOC, The compound 
surface soil screening value 

and, as a result was also retained as an ECOC. The maximum ected concentrations of the 
remaining detected VOCs were below the USEPA Region IV recom surface soil screening 
values and consequently these compounds were not 

The maximum detected concentrations of the SVOCs, phenanthrene, fluoranthene, and pyrene 
produced HQ values greater than one. As a result, they were retained as ECOCs. The detected 
SVOCs benzo(a)antbracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, indeno( 1,2,3- 
c,d)pyrene, and benzo(g,h,i)perylene did not have surface soil SC leening values available for 4 
comparison, and as a result were retained as ECOCs. Di-n-butylphmalate was detected, but the 



maximum detected concentration was well below the surface soil scr 
was not retained as an ECOC. 

The maximum detected concentrations of the pesticides dieldrin, endr 
surface soil screening values and were retained as ECOCs. The PCB 
one sample and produced an HQ value greater than one. This PCB \ 
The pesticides heptachlor, heptachlor epoxide, Endosulfan I, 4,4’-D: 
detected but did not have surface soil screening criteria available for 
pesticides were retained as ECOCs. 

Sixteen inorganics were detected at concentrations exceeding the sur 
were retained as ECOCs. Table 4-2 summarizes the ECOCs, the freq 
concentrations. 

Several of the non-detected VOCs, SVOCs, and pesticides/PCBs eith 
IV surface soil screening values or the method detection limit excee 
values. In either case the compound was retained as an ECOC. Howe 
detected compounds is not warranted. 

Sediment 

Four sediment samples were collected and analyzed for TCL organics, 
the unnamed pond at Site 10. Two VOCs, 2-butanone and toluene, 2 

,ening value. This compound 

I, and 4,4’-DDT exceeded the 
Aroclor-1260 was detected in 
as also retained as an ECOC. 
‘E, and endrin aldehyde were 
:omparison. As a result these 

ice soil screening criteria and 
ency of detection and detected 

r did not have USEPA Region 
led the surface soil screening 
fer, further evaluation of non- 

TAL metals, and cyanide from 

were detected in the sediment of the unnamed pond. The VOCs, 2 
retained as ECOCs due to a lack of sediment screening criteria. Sever; 
SVOCs, and pesticides/PCBs either did not have USEPA Region IV set 
method detection limit exceeded the sediment screening values. In eitl 
retained as ECOCs. However, further evaluation of non-detected corn1 
of the maximum detected concentrations of inorganic compounds that 1 
for comparison produced HQ values greater than one. Several 01 
compounds either did not have USEPA Region IV sediment screening’ 
limit exceeded the sediment screening values. In either case the compel 
However, further evaluation of non-detected comjpounds is not warrar 
that the compounds were not detected further ecological evaluatia 
warranted. Table 4-3 summarizes the frequency and range of sedimen 
sediment screening criteria. 

Surface Water 

Four surface water samples were collected and analyzed for TCL organ its, TAL metals, and cyanide 
from the unnamed pond at Site 10. One VOC, toluene, and ten inorga ic compounds were detected 
in the surface water of the unnamed pond. Toluene was not retained as m ECOC in the surface water 
because the maximum detected concentration was below the surface vater screening value (HQ < 
1 .O). Several of the non-detected VOCs, SVOCs, and pesticides/PCB ; either did not have USEPA 
Region IV surface water screening values or the method detection lim t exceeded the surface water 
screening values. In either case the compound was retained as an EC 1C. The maximum detected 
concentrations of aluminum, iron, lead, mercury, and zinc produced H ? values greater than one and 
as a result were retained as surface water ECOCs. The inorganic con 3ounds, barium, manganese, 
and vanadium were detected in the surface water but had no surfac : water screening values for 
comparison. As a result, these compounds were also retained as ECC Cs. The maximum detected 
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concentrations of arsenic and copper were below the surface water scn 
were not retained as ECOCs. Table 4-4 summarizes the frequent 
analytical data compared to surface water screening criteria. 

Groundwater 

Seven groundwater samples associated with Site 10 (including c 
(February and March 2001) and analyzed for TA.L inorganic compc 
results of the groundwater data compared to surface water screening 7 
compounds were detected in the groundwater. Of these 12, the maxin 
aluminum, iron, lead, and silver produced HQ values greater than ow 
The compounds barium, chromium, cobalt, manganese, and vanadiu 
lack of surface water screening criteria but were retained as EC0 
concentrations of copper, nickel, and zinc were: below the surfacc 
consequently were not retained as ECOCs. 

Several non-detected inorganic compounds either did not have SC 
comparison or the maximum detection limit exceeded the screeni 
compounds were retained as ECOCs. Although retained as ECOCs, s 
detected compounds in the groundwater is not recommended. 

4.1 Uncertaintv Analysis 

The procedures used in this evaluation to assess risks to ecolog: :a1 receptors, as in all such 
assessments, are subject to uncertainties. The surface soil, surface wa :r, sediment and groundwater 
samples assessed in this screening were collected in two sampling :fforts. The results of these 
sampling efforts will only provide a “snapshot in time” of the ecolog :a1 environment. 

Potential adverse impacts to terrestrial flora and fauna were evalua :d by comparing the detected 
compound concentrations to surface soil benchmark values obtained i literature references. There is 
uncertainty assessing the terrestrial environment using these benchma k values. Most ofthese studies 
do not take into account soil type, which may have a great inf lence on the toxicity of the 
contaminants. For example, soil with high organic carbon content \ ill tend to absorb many of the 
organic compounds, thus making them less bioiavailable to terrest ial receptors. Also, various 
inorganic compounds in surface soil tend to have high degrees of va ability. The variability of the 
inorganic concentrations in surface soil in turn magnifies the uncert inty associated with using the 
literature toxicity values to assess the risk posed to the terrestrial env Oonment. 

The benchmark values are based on both field and growth chamber 
toxic concentrations are not always equivalent to actual field condition 
Ridge National Laboratory (ORNL) benchmark values used for compa 
confidence assigned to the values based on the low number of studies 1 
and the lack of diversity of species tested. 

In the case of chromium, to be conservative, screening levels were es 
form of the element. Chromium III, which is orders of magnitude k 
most likely to be the predominant form in the environment. 

There is uncertainty in the ecological endpoint comparison. The SUI 

established to be protective of most of the potential ecological receptc 
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and range of surface water 
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not be protected by the values because of their increased sensitivity to the chemicals. For example, the 
Ambient Water Quality Criteria developed by the lJnited States Environmental Protection Agency, in 
theory, only protect 95 percent of the exposed species. Therefore, there may be some sensitive species 
present that may not be protected with these criteria. In addition, mo ‘t of the values are established 

9 using laboratory tests, where the concentrations of certain water quality parameters (pH, total organic 
carbon) that may influence toxicity are most likeby at different concentrations than in the site water. 

Additionally, current USEPA guidance (LSEPA, 1996) indicates that the dissolved metal fraction 
should be preferentially used to the total metal fraction in surface water screening. For conservatism, 
total concentrations were used in the ecological screening evaluation for the groundwater and surface 
water screens. High levels of suspended solids and solids-adsorbed metals would result in overstating 
bioavailable groundwater and surface water concentrations and thus potential exposures and risks. 

Potential adverse impacts to aquatic receptors from contaminants in the sediment were evaluated by 
comparing the detected concentrations of compounds in the sediment t 

i) 
Sediment Screening Levels 

(SSLs). These SSLs have more uncertainty associated with them, than do the Surface Water 
Screening Levels (SWSLs), since the procedures for developing them are not as established as those 
used in developing SWSLs. In addition, sediment chemistry and compositional features such as pH, 
acid volatile sulfide, and total organic carbon, have a significant impact on the bioavailability and 
toxicity of various contaminants. The SSLs were developed using data obtained from freshwater and 
marine environments. This means that it is possible that the SSL for one compound was derived 
from data on freshwater environments, while the SSL for another compound was derived from data 
on marine environments. When SSLs developed in freshwater applied to tidal freshwater 
environments or vice versa, uncertainty is introduced because of the in bioavailability of 
contaminants in the differing aquatic systems and because of differences in the toxicity of individual 
contaminants to freshwater organisms relative to saltwater organisms.~ 

A few of the contaminants detected at Site 10 do’ not have screening levels or benchmark values 
available to evaluate the detected concentrations. The contaminants 

“r ithout screening levels were 
retained as ECOCs, but were not quantitatively evaluated for risks to terrestrial or aquatic flora and 
fauna in this evaluation. The following detected surface soil contaminants did not have SSSLs 
available to evaluate detected concentrations: 1,ll -dichloroethene, benzo(a)anthracene, chrysene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, indeno( 1,2,3-c,d)pyrene, benzo(g,h,i)perylene, 
heptachlor, heptachlor epoxide, endosulfan I, and endrin aldehyde. p the sediment, 2-butanone 
toluene, aluminum, barium, iron, manganese, and selenium did not have sediment screening values 
available for comparison. Surface water screening values for the detected compounds manganese and 
vanadium were not available for comparison. Additionally, the following compounds detected in the 
groundwater did not have surface water screening values availabile for comparison: barium, 
chromium, cobalt, manganese, and vanadium. The contaminants without screening values were 
retained as ECOCs, but were not quantitatively evaluated. Although bnlikely, these contaminants 
could be contaminants of concern at the site. 

Finally, the toxicity of chemical mixtures is not well understood. All the toxicity information used in 
this screening for.evaluating risk to the ecological receptors is for ind”vidua1 chemicals. Chemical 
mixtures can affect the organisms very differently than the individual cl 1, emicals due to synergistic or 
antagonistic effects. In addition, the species used to develop the toxicity data may not be present at 
the site, or have the potential to exist at the site. Depending on the sensitivity of the tested species to 
the species at the site, use of the toxicity values m,ay overestimate or Ll ,nderestimate risk. 
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4.2 Ecological Risk Screening: Summary and Conclusions ~ 

Surface Soil 

Surface soil analytical data from Site 10 was evaluated by a comparisjn to conservative surface soil 
screening values for the protection of terrestrial receptor populations ikluding soil invertebrates and 
terrestrial plant communities. I 

With the exception of toluene and trichloroethene, the VOCs detected in the surface soil appeared to 
be limited to a single sample site between the site: boundary and Holdomb Boulevard (IRIO-SBOS). 
Trichloroethene was also detected at a second sampling location, (IRl b-SBO5) near the site boundary 
along the overgrown access road. Toluene was detected (13/27) at sbpling locations spanning the 
site. The maximum detected concentration of toluene occurred in the s&nple taken (IRl O-SD06) from 
the sometimes flooded, low-lying area located at the southern portion c/f the site. With the exception of 
toluene, the infrequent detections of the VCtCs 1,1-dichloroet$ene (l/27), benzene (l/27), 
chlorobenzene (l/27) and trichloroethene (2/27) suggest very localized Furface soil contamination. The 
low detected concentrations (i.e. HQ for toluene < 1 .O) of these c ‘mpounds along with the low 

8 frequencies of detection suggest that adverse population level effects t i terrestrial ecological receptors 
resulting from the presence of the detected VOCs are highly unlik:ly. As a result no additional 
ecological evaluation of VOCs in the surface soil is recommended. ( 

The SVOC, di-n-butylphthalate (6/27), was detected in samples colle+ed from the IRlO-02, IRlO-03, 
IRlO-05, IRl O-08, IRl O-l 0, and IRl O-21 sampling locations. None ofthe detected concentrations of 
this compound exceeded the surface soil screening criteria. Thdrefore, no tirther ecological 
evaluation of this SVOC is warranted. 

The remainder of the detected SVOCs, primarily PAH compounds, oc&rred along the northern part of 
the site boundary, immediately surrounding a portilon of the overgrown b ccess road (IRl O-SB03, IRl O- 
SB04, IRlO-SB05, IRlO-SB18, and IRlO-SB19). Surface soil scre 

i” 
ning values for the detected 

compounds benzo(a)anthracene (4/27), chrysene (5/27), w(b)fluoranthene (5/27), 
benzo(k)fluoranthene (5/27), indeno( 1,2,3-cd)pyrene (4/27), and benzQ(g,h,i)perylene (3/27) were not 
available to assess potential risks. However, benzo(a)pyrene is generally thought to be the most toxic 
of the PAH compounds. Therefore, it is reasonalble to apply the 109 pg/kg surface soil screening 
value for benzo(a)pyrene to the previously listed PAH compounds /acking surface soil screening 
values. Application of the 100 pg/kg surface soil screening valve to the maximum detected 
concentrations of benzo(a)anthracene (86 &kg), chrysene (93 pg/$g), benzo(b)fluoranthene (92 
pg/kg), benzo(k)fluoranthene (96 pg/kg), indeno(l,,2,3-cd)pyrene (58 peg), and benzo(g,h,i)perylene 
(45 pg/kg) produced HQ values less than one in all cases. 
of these PAH compounds is not warranted. 

Therefore $ditional ecological evaluation 

, 
The maximum detected concentrations of three PAH compound$ phenanthrene (140 p&g), 
fluoranthene (190 pg/kg) and pyrene (140 &kg), exceeded the surf ice soil screening value of 100 

3 pg/‘kg. Comparing the maximum detected concentrations of th se PAHs to the Region IV 
recommended surface soil screening value of 100 pg/kg resulted in 4 Q values (phenanthrene [ 1.41, 
fluoranthene [ 1.91, and pyrene [ 1.41) that only sliglhtly exceeded the reierence HQ value of one. While 
a statement of negligible risk can not be made since these three PAH cdmpounds were detected in the 
surface soil at concentrations greater than the screening values, tde conservative nature of this 
screening evaluation likely overestimated risks associated with their’ presence in the 
Therefore, no additional ecological evaluation of these PAH compounds is warranted. 

environment. 
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Pesticides were detected in the southeast (IRl O-SIB09 and IRl 0-SB 12) and northwest (IRl O-SB03, 
IRl O-SB-19, IRl O-SB20) boundaries of the site boundary. In addition, pesticides were also detected 
in the sometimes flooded area at the southwestern portion of the site (IRl O-SD05 and IRl O-SD06). 
With the exception of 4,4’-DDT (4/27) and endrin aldehyde (2/27), the pesticides were detected in 
only one surface soil sample per compound. The low detection frequencies and low detected 
concentrations of the pesticides (HQ ranged from 2.48 to 4.40), indicate that potential risks to 
terrestrial ecological receptor populations at Site 10 are minimal. In order to account for 
bioaccumulation and biomagnification of the pesticides, food ch in a exposure modeling was 
conducted and is presented in the SI report (Baker, July 2001). The results of the modeling (HQs 
~1 .O for all pesticides) provide additional support to the conclusion t potential risks to terrestrial 
ecological receptor populations are minimal. Furthermore, the 
of historical base wide application rather than disposal activities assoc i 

pesticides are likely the result 
ated with Site 10 landfill. For 

these reasons, no additional ecological evaluation of the pesticides is ~recommended. 

One PCB, Aroclor-1260, was detected at the north~west corner of the site boundary (IRl O-SB04.). The 
detected PCB, Aroclor-1260 (l/27), appears to be an extremely isolated instance and as a result 
adverse population level effects associated with the presence of this compound are highly unlikely. 
As was the case for the pesticides, food chain modeling was also conducted for the detected PCB. 
The results of the modeling support the conclusion that potential risks associated with the PCB are 
minimal and very unlikely to cause adverse population level effects. Therefore, no turther ecological 
evaluation of this compound is recommended. I 

Inorganics were detected in all of the soil sample locations. The majo@ of maximum detections of 
inorganic compounds occurred at the center of the site (IRl O-SB25), and the northern portion, along 
the overgrown access road (IRlO-SB19 and IF:1 O-SB03). Several of the maximum detected 
concentrations of inorganic compounds exceeded the surface soil sci eening criteria. Since many I- 
inorganic compounds are known to bioaccumulate or biomagnify through food chain transfer, all of 
the detected inorganic compounds in the surface soil were carried through the food chain model 
presented in the SI report (Baker, July 2001). 14s is evidenced by ~the results of the model, the 
detected concentrations of the inorganic compounds in the surface soil pose negligible risks to upper 
trophic level receptors via food chain exposure I 

Additionally, several non-detected compounds (both organic and either did not have 
surface soil screening criteria or the upper reporting limit for the compound exceeded 
the surface soil screening criteria. Although retained as surface soil ECOCs, no additional evaluation 
of the non-detected compounds in the surface soil is recommended. ~ 

Sediment 

Sediment analytical data from Site 10 was evaluated by a comparison1 to sediment screening values 
for the protection of aquatic receptor populations including benthic in ertebrates, aquatic plants and 
amphibians. 

Two VOCs, 2-butanone (l/4) and toluene (4/4), were detected in the sediments ofthe unnamed pond. 
A quantitative evaluation of these compounds could not be performed due to a lack of sediment 
screening criteria. However, the detected concentrations of these corn ~ ounds are below the sediment 
screening values for other similar organic compounds and as a resul should not be considered for ‘5 
further ecological evaluation. No other organic compounds were detected in the unnamed pond 
sediments. I 



Several inorganic compounds including aluminum, barium, copper, i 
selenium, and zinc were detected in the sediments of the unnamed 
concentrations of copper, lead, mercury, and zinc were below the se 
remainder of the detected compounds could not lbe evaluated due tc 
criteria. 

Additionally, several non-detected compounds either did not have set .ment screening criteria or the 
maximum non-detected value exceeded the screening criteria. Alt ough retained as ECOCs, no 
additional evaluation of the non-detected compotmds in the sedimer is recommended. 

Surface Water 

Surface water analytical data from Site 10 was evaluated by a compar 
values for the protection of aquatic receptors populations including 
plants and amphibians. 

In, lead, manganese, mercury, 
ond. The maximum detected 
iment screening values. The 
a lack of sediment screening 

son to surface water screening 
lenthic invertebrates, aquatic 

Toluene (2/4) was the only detected organic compound in the surface water from the unnamed pond 
at Site 10. The maximum detected concentration of this compound was several orders of magnitude 
below the surface water screening criteria. I 

Several inorganic compounds including aluminum, arsenic, barium, c’ pper, iron, lead, manganese, 
mercury, vanadium and zinc were detected in the surface water sample P from the unnamed pond. The 
detected concentrations of aluminum, iron, lead:, mercury, and zind exceeded the surface water 
screening criteria and produced HQ values ranging from 1.06 for zin to 

f, 
10.70 for aluminum. The 

detected compounds barium, manganese, and vanadium did not have s rface water screening values 
available for comparison. As previously stated, total concentrations~ were used in this ecological 
screening evaluation for the surface water screen. It is likely that high levels of suspended solids and 
solids-adsorbed metals resulted in the overestimation of the bioav, ilable fraction of inorganic k 
compounds in the surface water, and thus potential exposures and1 risks. While a statement of 
negligible risk can not be made since these inorganic chemicals were d tected in the surface water at 
concentrations greater than the screening values, the conservative natu r” e of this screening evaluation 
likely overestimated risks associated with their presence in the enviro + ent. Therefore, no additional 
ecological evaluation of the metals is warranted. 

Additionally, several non-detected compounds either did not have sur ce water screening criteria or 
7 the maximum non-detected value exceeded the screening criteria. Alt ough retained as ECOCs, no 

additional evaluation of the non-detected compou:nds in the surface water is recommended. 

Groundwater , 

Groundwater analytical data from Site 10 was evaluated by a comparisbn to surface water screening 
values for the protection of aquatic receptors populations including 

tl 
‘enthic invertebrates, aquatic 

plants and amphibians assuming direct discharge to the unnamed pond with no dilution or natural 
attenuation. The HQ values for aluminum (36.:21), iron (1 .l I), lead (1.16) and silver (48.33) 
exceeded the reference value of one. The detected compounds barium ’ 7/7), chromium (l/7), cobalt 
(5/7), manganese (7/7), and vanadium (5/7) did not have surface water creening criteria available for 

!; 
comparison. As was the case for the surface water samples, total con entrations were used in this 
ecological screening evaluation for the groundwater screen. It is likely hat high levels of suspended 
solids and solids-adsorbed metals resulted in the overestimation oflthe bioavailabie fraction of 
inorganic compounds in the groundwater, and thu,s potential exposures and risks. As an additional 
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measure of conservatism, no dilution or natural attenuation of contaminants in the groundwater 
migrating to the surface water was considered. While a statement of nkgligible risk cannot be made 
since these inorganic chemicals were detected in t1he groundwater at concentrations greater than the 
surface water screening values, the conservative nature of this screening evaluation likely 
overestimated risks associated with their presence in the environment. Therefore, no additional 
ecological evaluation of the metals is warranted. As a result these co i” pounds were all retained as 
groundwater ECOCs . I 

Additionally, several non-detected compounds in the groundwater either did not have surface water 
screening criteria or the maximum non-detected value exceeded then screening criteria. Although 
retained as ECOCs, no additional evaluation of the non-detected compounds in the groundwater is 
recommended. ( 

In summary, no additional ecological evaluation of surface soil, 
sediment or groundwater is recommended based on the results as pres 

soil, surface water, 
above from the SI report. 
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5.0 CONCLUSIONS AND RECOMENDATIONS 

This section presents conclusions and recommendations based on the ata obtained during the Phase 
I and the Phase II investigations from Site 10 and reported in the previ d 
conclusions are as follows: 

,us sections ofthis report. The 

I 

vocs 
I 

0 Very few VOCs were detected in the surface and sub&&ace soil samples collected 
at the site during the Phase I investigation. The detekted concentrations were less 
than the residential screening criteria; therefore, no V$Cs were retained as COPCs. 

0 No VOCs were detected in groundwater samples collected at the site. 

. Toluene was the only VOC detected in surface water samples, and toluene and 2- 
butanone were the only VOCs de:tected in sediment .kamples collected at the site. 
Both are common laboratory contaminants, however @he detections of toluene may 
be due to activities conducted at the site (i.e., militarq/ maneuvers). 

l Summary: Although VOCs were detected in the invqtigated media, they were not 
detected above the respective screening criteria. TherTfore, no VOCs were retained 
as COPCs. 

svocs 

. A fairly large number of SVOCs were detected in thb soils collected for analysis 
during the Phase I investigation. The majority of 

: 
he detections appear to be 

concentrated in the northern-most portion of the site, pear soil boring IRl O-SB03. 
The log for this soil boring indicates that charred Food and fill material was 
observed within the sampling interval. The high conctintration of PAHs may be the 
result of the combustion of materials buried in the &cinity of soil boring IRlO- 
SB03. I 

0 No SVOCs were detected in groundwater, surface 
collected at the site. 

vater or sediment samples 

l Summary: SVOCs were detected in the surface and su 
the SVOCs in the subsurface soil were detected al 
therefore were retained as COPCs., 

Fsurface soil; however, only 
ove screening criteria and 

Pesticides 

. A few pesticides were detected in soil samples at cc ncentrations exceeding the 
target concentrations. Heptachlor, heptachlor epoxide md endrin were detected in 
the surface soil sample collected from soil boring IR1 O- ;BO9. Since pesticides were 
not detected throughout the site (as would be the case if pesticide application was 
the source of contamination), an isolated spill is suspe :ted for their detection. 

. No pesticides were detected in any groundwater and s lrface water samples. Two 
pesticides were detected in sediment samples collected i-om the southwestern pond. 
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0 Summary: Pesticides were detected in the soil and sediment; however, the 
concentrations did not exceed screening criteria and *r-e therefore not retained as 
COPCS. I 

PCBs 

. PCBs were detected in a surface soil sample collectedif?om soil boring IRl O-SB04. 
Arochlor 1260 was detected in th!e same area as mos 1 of the PAHs were detected. 
The source of this contamination may be the same as the PAHs, material burned at 
the site. PCBs were not detected in any other sample collected at the site. 

. Summary: PCBs were detected in the surface soil did)not exceed screening criteria 
and were therefore not retained as COPCs. I 

Inorganics 

0 The inorganic concentrations detected in the soils, ) groundwater, sediment and 
surface water samples collected across the site may be the result of the breakdown of 
buried materials at the site. 

. Inorganics were detected in the soil, sediment and gkdwater above screening 
criteria; therefore, they were retained as COPCs. i 

Risk Analyses I 

. The Phase II investigation detected inorganic concentrations in groundwater at 
concentrations a magnitude lower than the previous inpstigation. Iron was the only 
contaminant to exceed North Carolina 2L Groundyater Protection Standards. 
Previous investigations have shown that elevated inorganic concentrations are 
naturally occurring throughout the Base. I 

. Carcinogenic and non-carcinogenic risks calculated for military personnel, adult 
trespassers and older child trespassers under the curre scenario were determined to 
be within acceptable ranges. i Carcinogenic and noncarcinogenic risks for the future 
child and adult residents are determined to be ~ within acceptable ranges. 
Carcinogenic risks for construction workers under the future scenario were 
determined to be within acceptable ranges. In the subs 

E 
rface soil exposure scenario, 

there are potential noncarcinogenilc adverse health effe’ ts from ingestion and dermal 
contact by the construction worker. However, it shoul, b be noted that the acceptable 
risk level is not exceeded for any one organ system/tar ‘et organ, and iron (which has 
uncertainties associated with its toxicity) accounted fo f approximately 3 5 percent of 
the elevated noncarcinogenic effect. Therefore, using his conservative approach in 

I the risk assessment may overestimate the noncarcinoge, ic effects in the construction 
worker scenario. I 

l The ecological risk screening indicates that risk to receptor groups (e.g., 
aquatic plants, amphibians, etc.) may exist in surface groundwater due to 
inorganics detected during the SI. However, it the conservative 
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nature of this screening may have been overestimat 
! 
d risks. Upper trophic level 

aquatic receptors were not evaluated as part of th,s ecological risk screening, 
therefore, chemicals detected in surface water/sediment may present unacceptable 
risk to these receptors. I 

Based on the findings of this investigation, Baker recommends that no ifurther action be taken at this 
site. I 

5-3 



6.0 DESCRIPTION OF THE NA ALTERNATIVE I 

No evidence exists to suggest that the area of investigation at Site 10 is sufficiently contaminated to 
pose a threat to human health or the environment. Current site conditips and environmental testing 
data indicated that no action is warranted at Site 10. 
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7.0 RESPONSIVENESS SUMMARY 

No public comments were received pertaining to this NA DD. ~ 
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TABLE l-l I 

Media 
iurface Soil 

PHASE I SITE INVESTIGATION 
SUMMARY OF SITE CONTAMINATION ~ 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA ) 
NA DECISION DOCUMENT, CTO-0060 

I 

A 
Fraction Contaminants or Analytes Frequency Min. 

‘olatiles I,l-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

emivolatiles Phenanthrene 

--i!TJ IRlO-SB23-001 - 
IRlO-SB08-00 

Di-n-butyl phthalate 
“7” , I-r” .I ,s IRlO-SB03-00 

1 6125 1 38J i 67 1 II IRlO-SB08-00 
IRlO-SB03-00 GOi 

II 

Fluoranthene 512.5 65 J i 

Pyrene 5125 51 J 140 J ~ IRl o-swx-nr 
Benzo(a)anthracene 4/25 59 J 86J ~ 

Detected Detection 

esticides 

CBS 
IetaIs 

5125 t 
_- I  

1R 1 n-sRn7-nn 1 

, l/25 1 4.3 J 4.3J 
1 

1 )I IRlO-SB09-00 
Dieldrin 1125 ( 2.2 NJ 1 2.2 NJ 1~ IRlO-SB09-00 
4,4’-DDE ) II25 1 1 2.1 

~_ 
1~ 

_ 
2.1 NJ NJ min-m~3-nn 

Endrin 1 1125 1 2.4 NJ 
I Il,nc , 

1 2.4 NJ 1~ 
n nr T\nT -.IT I ,^ I 
f,Lt -YY 1 
- . .__ 
Endrm aldehyde 
Aroclor 1260 
‘4Iuminum 
Antimony 
Arsenic 
Barium 
Beryllium 

I Cadmium 

, ‘IL> , 5.1J 1 b.L II 

----- ---- -- 
IRIO-SB09-00 
IRIO-SB03-00 
IRIO-SB20-00 I l/25 I 4.9 I ._ A9 .._ ) / 

9 
I l/25 I x41 I -- - x51 II U”” IRlo-SR04-n0 
( 35f7.5 I lx h I imnn 1 

,,.&I , 3.3J , IL.3 J I 

1 l/25 ) 11.6 11.6 
I 25125 1 0 58 J 1 171 I~ II 

IRIO-SB19-00 
IR i n-sRnh-nn 

1 l/25 1 0.86 J 1 0.86 J -r 
- - - - ”  II__ “ -  

IRlO-SB25-00 
IRlO-SB25-00 
IRIO-SB25-00 

Potassium 
Selenium 
Silver 
Sodium 
Vanadium 

Zinc 

, 7125 ;!.I J ;7.; ~ 
8125 1,46 J 1600 J ~ IRlO-SB25-00 
5125 O&l J 2 ) IRlO-SB25-00 
2125 1.4 J 3 1 IR 1 n-<RO?-00 

25i25 10.9 J 281J ~ 
X/25 3.1 J 31.4 
18125 2.9 J 304J ~ 



TABLE l-l (Continued) 

PHASE I SITE INVESTIGATION 
SUMMARY OF SITE CONTAMINATION ~ 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

~ 
: 

Detected 1 _Detection LCo_centration ,R,““ge ‘/ 
I. . I Conrammants or Analytesl Frequency 1 Min. w1ax. Location of Maximum uetectlon 

-3 .I 250 .I 
-7u-l J 

1R-w ““./-I 
264 I rarn.QRtn I 

Bromomethane 
Methylene chloride 
Acetone _. 
Toluene 
Naphthalene 
Acenaphthene ._ 
nibenzofbran 
Fluorene 
Phenanthrene 
A nthracene 
L.&a “LIL”AW 

Di-n-butyl phthalate Fluoranthene 

l/22 751 1 nxn10-c)l 

1122 G”” _-_ ” ~N”-.x.Ai 
1122 71 nn 

I 2/22 I ‘-4 
7100 IRIO-SBlP-01 

3.6 J 
) 1122 ) 

IRlO-SBIP-01 
70 J 70 J 

I l/22 I 
IRlO-SB03-03 

21Q .I -._ 210 J 
I II22 _.-- i7-7 

IRlO-SB03-03 

16; 
76 J IRlO-SB03-03 

1122 J 160 J IRIO-SB03-03 
l/22 1900 1900 IRIO-SB03-03 

l/22 170 J 370 J IRlO-SB03-03 
llLL , L”” I 200 J 
7122 1 

( IRlO-SB03-03 
42 J 48 J 1122 I ~IR10-SB02-02,1R10-SB03~03,1R10-SB05-04 

2900 2900 ~ IRIO-SB03-03 
IRIO-SB03-03 
IRlO-SB03-03 

uu , I,“” I! IRiO-SB03-C 
IRlO-SB03-03 
IRIO-SB03-03 

;;,L:;;;l; 

min-wanz-qj 

Media 
lubsurface Soil 

Fraction 
rolatiles 

Endrin 
Endosulfau II 
4,4’-DDD 
Methoxychlor 

II22 2.5N~ 1 
l/22 A7 

..I I 

1122 
1122 

-2.9 NJ 1 ! 
1 

2.5 NJ 1; 
4.7 I’ 
2.9 NJ 1; 
_-_ I 

IRIO-SB03-03 
-..*- u-V_ I 
IRl n~cm-q3 
IRlO-CR”?-f l-“u”J-Ji 

I-SB15-01 - I 13J 13J 

Endrin ketone 1 

IRlO 
l/22 1 

I I 
45 1 45 1~ IRlO-SB03-0 

I Aluminum 1 22/22 1 40.2 J- I 591 
Antimony 
Arsenic -- 
Barium 1 22122 

1 
1 

Beryllium 1 
0’Z-J 

1122 0 

letals 

Cadmium 
calcium -- 
%omium I 21/22 I n%y 

11.1” “-“T-I 
ILL-qqJL4 3340 1 IRlO-SB04-IJ~ 

11 onnn I --._ ^-^. ^_ Iron 
Lead 
Magnesium 
= ’ ,nrrn..^^a 
M&l&lllGJG 
Mercury 

22122 102 J 
22122 0.72 
22122 !j.S J 
,,A ,.+m ” r T 

_._. 

Nickel 
Potassium 
” L&.m 

L. IO”“” I IKI U-MW4-01 
2630 1 IR 1 L‘?RfM-r)3 

.1.I” Y-V-r \ 

1050 J 1 ( 7 
IRlO-SB04-@ 

, ALILL 
I 

, J:.bd 1 
^ .^ 
Y48 ~ 

I 
IRIO-SB04-03 

16122 nc)22 J ;ny 1 
1 

0.16 1 ~ IRlO-SB04-03 
147 I ,ntn Clnn.4 ,,m 

__.-- 

6122 -L J , 17, I IIll”-aD”4-“5 

6122 165J 1 636 J 1 ~ IRlO-SB04-03 
7,*-S n I.- , 11r II ,,.*n nn,,. *. - 

Silver 
sndium 

1 4122 1 1.1 11.3 
I 22122 I 

1 1~ IRlO-SB03-03 
$157 1 336 J I ~ IR 1 fLSROA-02 I_ 

IWillium 
_._ ” 

I 1172 I 
--_^- ---, yI 

111 1 1.1 J I ~ TRlCLSRllA7 - -  ._ 

Vanadium 
_. - -  ___ I  --._- -I_1 “_ 

I 5122 1 3.9 J I 6.6 J 1 1 IRlO-SB19-O 1 
l-03 1 13122 1 2.5 1 1250 

1 
IRlO-SBOf 

l/22 1 0.62 J 1 0.62 J 1 1 IRlO-SB04-03 - 



Media 
iroundwater 

urface Water 

TABLE l-l (Continued) 

PHASE I SITE INVESTIGATION 
SUMMARY OF SITE CONTAMINATION 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

I I 
1 Detection LConcentrat ion Range 1 

Fraction Contaminants or Analytes Frequency Min. 1 Max. ~ Location of Maximum Detection 

letals Ahmlimlm 9f9 4300 J 1 78800 J ~ IRlO-TWOS-98A 
Arsenic 519 6J 1 182 __.- I IRlO-TW08-98A 
Barium 

I 
919 33.6 J 186 J :I IRlO-TWOS-98A 

Beryllium l/9 
_ _ 

6% J 0.65 J IRlO-TWOS-98.A m-1 . 1 
Laicium I n,n 717 3,--n T , J.03” .I r-.-San 

JLIUU 
I 

IRlO-TW06-9SA 
Chromium 9f9 1 17.1 136 IRlO-TWOS-98A 
-. _ I 

n ,A 
I 

-.7 J 10.5 J IRIO-TWOS-98-4 
- _ 

37.7 IRIO-TW09-98A 
ma 1-a 

IRlO-TW08-9844 
IRlO-TWOS-98,~ -~--- 

-98A 
-98A 

Mercury I 8/Y 1 0.033 J 1 0.3 

. . . . . 
IRIO-‘I WUX-Y8A,lK10-TWOY-98A 

Nickel I r ,A 3/Y I I -65 1 16.3 J IRlO-TWOS-98A 
Potassium Y/9 I 1% I ^ - ’ 

1 + 
5160 ~ IRlO-TWOS-98A 

Silver -I_ J.l , 5.7J ~ IRlO-TW07-98A 
Sodium IRlO-TW05-98A 
Thallium J.L .I ~ IRlO-TWOl-98A 
V%X%iill~ &J 1 123 IRlO-TWOS-98.4 

1 ! 72.1 IRIO-TW09-98A 
.-_^ -__.-. .- 

rolatiles 
/letals 

. lly”lLul. 
zinc 
Toluene 
Aluminum 

Arsenic 
Barium 

- 
5f9 30. 
2f6 i3 J 1.3 J ~ iK10-SW03,lK10-S‘W04 
6f6 127 J 1270 - IRIO-SW05 
5f6 2.4 J 55 ~ IRlO-SW04 
5f6 8.2 J 37.1 J ~ 

I IRlO-SW04 
_- --~~~ 

Laicium 
Copper 
T--.. 
I! “11 

Lead 
I_ 

I 

Magnesium 

Manganese 
Mercury 
Potassium 
Sodium 
Vanadium 
?2-^ 

O/O Y4Y J 

6f6 45.9 
4f6 0.032 J “.“O J 
416 937 J 1860 J I 

_--- -.-.. 
IKlU-SW04 

6f6 3080 J Lo”o ” - “V-t” I IR i n-9wnd AI.Iv-Y ,,“S 
6f6 12.6 J _^^_ 

lY.X J 1 ~ Trn, ,, P..TI,. 
1K1 u-3 w U’ 1 

&IL ISa n nr A I TD 1 n CInm, LIIIIC: 1 “I ” , 37.7 I 7.J.Y II\I”-u”““4 
Jolatiles 2-Bu tanone 1 

- ,_ 
I/b 

I I 

1 
-_ 
52 52 IRlO-SDOl-06 

Toluene I 
_ 
616 I 

1 
~4.2 J ) 

1; 
97 IRIO-SD04-06 

) . . . . 
esnciaes 

, ..--- 
4,4’-uu 1 I 

.T ,r 
L/D I 

a1 I 
45 ( 

.- 
45 

1~ 
1: IRIu-CXJUJ-UO,IKIU 

-- II “_l_r,? ?%r ‘“‘^-SD06-06 

Endrin aldehyde 1f6 3.1 J 1 3.1.1 IRlO-SD061 36 
“-L-l_ 

I: 
Vlualb I A 1.- Ammmum I 

I 
‘IL “I” I 09” T I r)-rn 1 1, 

, 0JLt.l , 513” J ,’ IRI”-JY”.mii TD)lrl onnr 4 

Barium 616 
^. I 

] 1.9J 1 18.2 J 1 IRlO-SD04-06 
Calcmm I r, o/o 

I.“_ I ___^ _ 
'"'^-"'-36 

copper 

IIjJ 1 1bXJJ 1’ IKIU-SYU4-t 

2f6 3.5 J 1 45 )i IRlC --^- J-MJI-06 
Iron 6f6 12 r ’ “‘_ r ’ 1.l , lll”J ,I TDld lnl&SD06-06 
Lead 6f6 4 I 22.7 IRl O-SD04-06 
Magnesium 616 29.4 J 1 122J 1) IRI O-SD06-06 

,, “_A. ,,, --.” -SD06-06 - Manganese 
Mercury 
Potassium 

6f6 I!.2 J 6.7 I IRlu-avul-Uo,lKlU, 
2f6 0.047 J ._.^ ^-^^, 

0.06 J i 
3f6 182 J 246 J I 
. ,_ 

aeremum 
Vanadium 
Zinc 

I I,” “.I” .I 
2f6 3.4 J UXIYJ-JY”. 3.Y .J , ~ 
6f6 7.2 12.1 ( I IRIO-SDO+ 

,’ Notes: Organic concentrations are presented in t&L for liquid and ugikg for solids (ppb) 
Inorganic concentrations for soils are presented in m&g (ppm) 
J = Estimated value 
NJ = Presumptive evidence for the presence of the material at an estimated value, 



Media 
iroundwater 

TABLE II-2 

PHASE II SITE INVESTIGATION 
SUMMARY OF SITE CONTAMINATION 
SITE 10 - ORIGINAL B’ASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

Calcium 
Chromium 
Cobalt --_-_ 

Conner 
I 1.- I 

Iron I 616 1 sb:; ; 
3.4 

1110 
Lead 116 I 39 I 79 

Magnesium 
Manganese 
Nickel 

IPotmsimn _ -_-_- _____ 

Silver 

I hlh I 2600 

Sodium 
Vanadium 
)Zinc I 2% I 2.5 J 1 8.3 

Notes: Concentrations are presented in ug/L, (ppb) 
J = Estimated value 

Location of Maximum Detection 11 
I - - - - - - 
I 1 o-M’W09 I 
1 1 o-MW09 I 

- - _. _ I - 
I 1 O-MWO4 I 

! 1 O-M%706 I 



Scenario Timeframe: Current, Fnhne 

VOLATILES (u&z) 
I,l-Dichloroethene 
BenZone 
Chlorobenzene 
Toluene 
Trichloroethene (TCE) 
SEMIVOLATILES (uglm 
Benzo(a)antbracene 
Benzo(a)pyrcne 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Di-n-butyl phthalate (DBP) 
Fluoranthene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
PESTICIDESlPCBS @g//k 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
~do$Idf@II L~m-m ~ ~~~~ ~~ 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1260 
TOTAL METALS (mg/kg 
Aluminum 
Antimony 
Arsenic 
Barimn 
Beryllium 
Cadmium 
Calcium 

Minimum 
Concentration 

2.6 
4.9 
4.5 
I.1 
2.3 

59 
42 
46 
40 
42 
39 
38 
65 
44 
64 
51 

2.1 
3.1 
2.2 

~---II--- 
2.4 
4.9 
1.2 
2.4 
85 

66.6 
5.3 
11.6 
0.58 
0.16 
0.86 
33.5 

.I 2.6 

.I 4.9 
J 4.5 
.I 8.1 
J 2.4 

J 86 J 
.I 84 J 
J 92 J 
J 45 J 
J 96 J 
.J 93 .i 
J 67 J 
J 190 J 
J 58 J 
.J 140 J 
.I 140 J 

NJ 
J 

NJ 
J 
NJ 

2.1 
6.2 
2.2 

--4,& ~~~ 
2.4 
4.9 
1.2 
2.4 
85 

NJ 

NJ 
---J 

NJ 

NJ 
NJ 
J 

NJ 
NJ 
J 

10,200 
12.5 
11.6 
173 
I.7 

0.86 
28,900 

Maximum tiaximun 
Concentration Qualifier 

TABLE 13 
BASELINE RISK ASSESSMENT, SI REPORT 

SURFACE SOIL DATA COMPARED TO HUMAN HEALTH SCREENING VALUES 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

Units Location 
of Maximum 
Concentration 

- 
Detection 
Frequency 

Range of 
Detection 

Limits 

Zoncentratior 
Used for 
Screening 

Background 
Value (1) 

Screening (2) 
Toxicity Value 

ResRBC 
IRAR/TBC 

Value 

- 
Potential 

tRARlTB( 
Source 

COPC 
Flag 

Rationale for (3 
Contruninant 

Deletion 
or Selection - - 

IRlO-SBOS-00 1125 lIU-20UJ 2.6 NA l.O6E+03 C N/A N/A NO BSL 
IRIO-SBOS-00 1125 11u-2ouJ 4.9 NA l.l6E+O4 C N/A N/A NO BSL 
IRlO-SBOX-00 1125 I IU - 20UJ 4.5 NA 1.568+05 N N/A N/A NO BSL 
IRIO-SB23-00 11125 IIU-2OUJ 8.1 NA 1.56E+O6 N NIA N/A NO BSL 
IRlO-SBOS-00 2125 llU-20UJ 2.4 NA 5.81E+o4 c N/A N/A NO BSL 

IRlO-SB03-00 4125 350U - 65OU 86 NA 8.75E+OZ C N/A N/A NO BSL 
IRlO-SBO3-00 5125 35OU - 65OU 84 NA 8.75E+Ol C N/A N/A NO BSL 
IRIO-SB03-00 5125 350U - 65OU 92 NA 8.75E+02 C N/A N/A NO BSL 
IRlO-SB19-00 3125 350U - 650U 45 NA 2.35E+O5 N I” N/A NIA NO BSL 
IRlO-SB03-00 5125 350U - 65OU 96 NA s.75l?+o3 c N/A N!A NO BSL 
iRiO-SBO3-00 5125 35OU - 650U 93 NA 8.75E+O4 C N/A N/A NO BSL 
IRlO-SBOS-00 6125 350U - 6SOU 67 NA 7.82E+05 N N/A NIA NO BSL 
IRIO-SB03-00 5125 350U - 650U 190 NA 3,13E+O5 N N/A N/A NO BSL 
IRIO-SB03-00 4125 350U - 650U 58 NA 8.75E+02 C N/A NIA NO BSL 
IRlO-SB03-00 3125 350U - 650U 140 NA 2,35E+O5 N “’ N/A N/A NO BSL 
IRlO-SB03-00 5125 35OU - 650U 140 NA 2.35E+05 N N/A NIA NO BSL 

IRlO-SB12-00 1125 3.5U - 6.5U 2.1 
IRlO-SB03-00 2125 3.5U - 6.5U 6.2 
IRlO-SB09-00 1125 3.W - 6.5U 2.2 

IRli+SBO9=O’? ~1125 ~1xJYT.4U -~a3 
JRIO-SB09-00 1125 3.5u - 6SU 2.4 
IRIO-SB20-00 1125 3.5U - 6.5U 4.9 
IRlO-SB09-00 1125 1.8l.I - 3.4u 1.2 
IRIO-SB09-00 II25 1.w - 3.4u 2.4 
IRIO-SB04-00 1125 35U - b5U 85 

NA 1.88E+O3 C 
NA 1.88E+03 C 
NA 
NA 
NA 2.35E+03 N 
NA 2,35E+03 N”’ 
NA 1.42Et02 C 
NA 7.02E*Ol C 
NA 3.19E+O2 C 

N/A NIA NO BSL 
N/A NIA NO BSL 
I!!& 2/A- NO_ -.---EC ~ 
N/A N/A NO BSL 
NIA NIA NO BSL 
N/A N/A NO BSL 
N/A NIA NO BSL 
NIA N/A NO BSL 
NIA N/A NO BSL 

IRlO-SB25-00 
IRlO-SB03-00 
IRIO-SB25-00 
IRIO-SB25-00 
IRIO-SB25-00 
iRiO-SBi9-00 
IRIO-SBOb-00 

25125 
3125 
1125 

25125 
2125 
l/25 

25125 
- 

(4) 10,200 29.4 -7280 7.82Et03 N NIA 
12.W - 23.8U 12.5 0.25 .I - 0.55 .I 3.13E+OO N NIA 
0.48U - 2.5I.l 11.6 0.27 - 0.85 J 4.26E-01 C N/A 

(4) 173 0.73 J - 19.5 5.488+02 N N/A 
1.1u - 1.5u 1.7 O.O12J-0.11 J 1.56E+Ol N NIA 
l.lU-2u 0.86 0.037 J - 0.064 J 3.91EiOO N N/A 

(4) 28,900 12.4 J - 17400 N/A N N/A 

N/A 
NIA 
N/A 
N/A 
NIA 
NIA 
N/A 

- 

ASL 
ASL 
ASL 
BSL 
BSL 
BSL 
NUT 



TABLE l-3 (Continued) 
BASELINE RISK ASSESSMENT, SI REPORT 

SURFACE SOIL DATA COMPARED TO HUMAN HEALTH SCREENING VALUES 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
NA DECISION DOCOMENT, CTO-0060 

Scenario Timeframe: Current, Future 

- - 
I iiT 

1 - 

- 

1 

r;= 

1 - 

- 
Potential 

WWTB( 
Source 

- 

NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Maximum 
Concentration 

Ylaxirnmr 
Qualifier 

Detection 
Frequency 

Concentration Background 
Used for Value (1) 

Potential 
$RAR/TB( 

Value 

COPC 
Flag 

Minimum 
Concentration 

Units Screening (2) 
Toxicity Value 

ResRBC 

2,35E+Ol N’“’ 
1.568+02 N 
3.13E+02 N 
2.35E+O3 N 
4.00E+02 N”’ 

N/A N 
1.56E+02 N 
2.358+00 N”“’ 
1.56E+02 N 

N/A N 
3.91E+Ol N 
3.91E+Ol N 

N/A N 
5.48E+Ol N 
2.356+03 N 

Location 
of Maximum 
Concentration 

IRIO-SB25-00 
IRIO-SB25-00 
IRlO-SB25-00 
IRIO-SB25-00 
IRlO-SB19-00 
IRlO-SB25-00 
IRIO-SB25-00 
IRlO-SB25-00 
IRlO-SB25-00 
IRIO-SB25-00 
IRlO-SB25-00 
IRlO-SB03-00 
._.^ ?___ -- 
IKIU-X%5-00 

IRlO-SB25-00 
IRlO-SB19-00 

Range of 
Detection 

Limits 

21125 2.1u - 2.2u 
4125 10.6U - 14.6U 

25125 (4) 
17125 77.9u - 12lU 
25125 (4) 
25125 (4) 
25125 (4) 
21125 O.llIJ-O.lIU 
II25 8.5U - lO.lU 
8125 107OU - 1460U 
5125 l.lU- 1.3u 
2125 2.lU - 4u 

25125 (4) 
8125 1.5U - 12.6U 
18125 2.3U - 3.lU 

Rationale for (3) 
Contaminant 

Deletion 
or Selection 

BSL 
BSL 
BSL 
ASL 
NTX 
NUT 
BSL 
BSL 
BSL 
NUT 
BSL 
BSL 
NUT 
BSL 
BSL 

QUdifitT 

Cole) 
0.78 
0.97 
0.46 
170 
0.6 
8.5 
1.9 

0.022 
2.1 
146 
0.61 
1.4 

10.9 
3.1 
2.9 

J 
J 
.J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

- 

11.2 
8.8 

43.8 
7.740 
85.1 
687 
73.3 
0.27 
17.3 

1,600 
2 
3 

-801 LO, 
31.4 
304 

J 
J 

J 

J 
J 

J 

J 

J 
- 

11.2 0.24 J - 9.7 
8.8 0.089 J - 0.4 J 

43.8 0.29 J - 38.5 
7,740 26.3 -3830 
85.1 0.45 -3X.5 J 
687 9.8J-1610 
73.3 0.64 J - 25.9 
0.27 O.O2J-0.12J 
17.3 0.11 J-l.8 

1,600 5.85-263J 
2 0.25 J - 0.46 J 
3 NA 

281 NA 
31.4 0.14 J- 13.4 
304 0.36 J - 13.9 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 
N/A 
N/A 
N/A 
N/A 

NO 
NO 

&ii& 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

(1) BackFound - Base Fine Sand, Range ofpositive detects 
(2) All non-carcinogwic RBCs were divided by 10 to account for potential additive effects of chemicals 
(3) Rationale Codes Selection Reason: Above Screening Levels (ASL) 

Same Chemical Class (CHEM) 
No Screening Criteria (NSC) 

Definitions: N/A = Not Applicable 
SQL = Sample Quantitation Limit 
COPC = Chemical of Potential Concern 
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

(4) No detection limits given; analyte detected in every sample. 
(5) Screening value for pyrene used as a surrogate. 
(6) Screening value for endosulfan used as a surrogate. 
(7) Screening value for endrin used as a surrogate. 
(8) Screening value for cbmmium VI used. 
(9) Action level for lead. 

C = Carcinogenic m&g = milligrams per kilogram 
N = Non-Carcinogenit ugikg = microgram per kilogram 

(10) Screening values for mercuric chloride used as a surrogate. 

- 



TABLE 1-4 
BASELlNE RISK ASSESSMENT, SI REPORT 

SUBSURFACE SOIL DATA COMPARED TO HUMAN HEALTH SCREENING VALUES 
SITE 10 -ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

Scenario Timeframe: Future 

I Chemical 

- 

I 
T g) 

VOLATILES (&kg) 
Acetone 
Bromomethane 
Methylene Chloride 
Toluene 
SEMIVOLATILES @g/k 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)pe~lene 
Benzo(k)fluomnthene 
~rh‘.v4~ rYI”UI”... 
Chlysene 
Dibenz(a,h)antluacene 
Dibeazofiuan 

7,100 
250 
260 

2 

210 
370 

1,200 
1,100 
1,200 
480 
950 
Inn L”tJ 

1,300 
280 
76 

Di-n-butyl phthalate (DBP) 42 

Fluoranthcne 
Fhorene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
&makene ~~~~ ~~~~ 
Pyrene 
PESTICIDLWPCBS @q/l 
4,4’-DDD 
Endosulfan I 
Endosulfan II 
Endrin 
Endrin Ketone 
Methoxychlor 
TOTAL METALS (mg/kl 
Aluminum 
Antimony 

2,900 
160 
570 
70 

--,,9oQ& ~,~ 
2,100 4 

:) 
I - 

2.9 
1.3 
4.7 
2.5 
4 
13 

40.2 
7.3 

0.99 
0.88 
0.12 
1.9 

Minimum dinimum Maximum it;dximnn 
Concentration Qualifier Concentration 3ualifier 

J 
J 
J 

J 
J 

J 

J 
J 

J 

J 

J 

7,100 
250 
260 
3.6 

210 
370 

1,200 
1,100 
1,200 
480 
950 
200 

1,300 
280 
76 

48 

2,900 
160 
570 
70 

----*a+ 
2,100 

NJ 
J 

NJ 
.I 
J 

2.9 
1.3 
4.7 
2.5 
4 
13 

NJ 
J 

NJ 
J 
J 

5,910 
X4.2 
37.2 
589 
0.12 
1.9 

J 

Units Location 
of Maximmn 
Concentration 

- 
Detection 
Frequent: 

Range of Concentration 
Detection Used for 

Limits Screening 

Background 
Value 

Screening (1) 
Toxicity Value 

ResRBC 

- - 
Potential Potential 

4RARlTB~ ARARITBC 
Value Source 

ZOPC 
Flag 

Rationale for ( 
Contaminant 

Deletion 
or Selection - - 

IRIO-SBlP01 1122 llU-8300U 7,100 NA 7,82E+05 N N/A N/A NO BSL 
IRlO-SB19-01 l/22 llU- 12u 250 NA l.lOE+O4 N NIA NIA NO BSL 
IRIO-SB19-01 1122 IlU-12u 260 NA 8.52E+04 C NIA N/A NO BSL 
IRlO-SB19-01 2122 IlU- 12u 3.6 NA 1.56E+06 N N/A NIA NO BSL 

IRlO-SB03-03 
IRlO-SB03-03 
lRlO-SB03-03 
IRlO-SB03-03 
IRlO-SB03-03 
IRlO-SB03-03 
IRlO-SB03-03 
IRlO-SB03-03 
IRlO-SB03-03 
IRIO-SB03-03 
IRlO-SB03-03 

[RlO-SB02-02,IRlO- 
iB03-03,IRlO-SB05- 

IRIO-SB03-03 
IRlO-SB03-03 
IRlO-SB03-03 
IRIO-SB03-03 

~~IRwSBO3~ ~~ 
IRlO-SB03-03 

1122 35ou -41ou 210 NA 4.69E+O5 N N/A N/A 
1122 350u - 410u 370 NA 2.35E+06 N N/A NIA 
1122 350u - 410u 1,200 NA 8.75E+o2 C N/A NIA 
1122 350u - 41ou 1,100 NA &75E+Ol C N/A NIA 
l/22 350u - 41ou 1,200 NA 8.75E+02 C N/A N/A 
1122 350u - 410u 480 NA 2.35Et05 N”’ N/A NIA 
1122 350u - 41ou 950 NA 8,75E+O3 C NIA N1.A 
1122 350u - 410u 200 NA 3.19Eti4 C N/A N/A 
1122 350u - 410u 1,300 NA 8.758104 C N/A N/A 
l/22 35ou-41ou 280 NA 8.75E+Ol C N/A NIA 
1122 350u - 410u 16 NA 3.13E+O4 N N/A N/A 

NO BSL 
BSL 
ASL 
ASL 
ASL 
BSL 

CHE?“f 
CHEM 
CHEM 

ASL 
BSL 

7122 350u - 410u 48 BSL 

l/22 350u L 410u 2,900 
1122 350u - 4lOU 160 
II22 350u - 410u 570 
1122 35ou-41ou 70 

--I/~ ~-35ou:mxJ 1,900 
1122 350u - 41ou 2,100 

NA 
NA 
NA 
NA 

7.82E+O5 N N/A N/A 

NA 
NA 
NA 

3.138+05 N N/A NIA 
3.13E+O5 N N/A NIA 
8.75E+O2 C NIA N/A 
1.56E+05 N-m MA -NIAmm 
2.35Et05 N”’ N/A NIA 
2.35E+05 N N/A NIA 

BSL 
BSL 

CHEM 
--~BSL-. - 

BSL 
BSL 

IRIO-SB03-03 1122 3.5u - 4.1u 2.9 NA 2.66E+O3 C N/A N/A NO BSL 
IRlO-SB06-03 1122 1.8U-2.1U 1.3 NA 4,69E+04 N “’ NIA NIA NO BSL 
IRIO-SB03-03 1122 3.5u -4.lU 4.7 NA 4.69E+O4 N”’ N/A N/A NO BSL 
IRlO-SB03-03 l/22 3.5u-4.1u 2.5 NA 2.35E+03 N N/A N/A NO BSL 
IRlO-SB03-03 1122 3.5u - 4.1u 4 NA 2.35Et03 N”’ NIA N/A NO BSL 
IRlO-SBlS-01 1122 18UJ-21UJ 13 NA 3.91E+04 N N/A N/A NO BSL 

IRlO-SB04-03 
IRIO-SB04-03 
IRlO-SB04-03 
IRIO-SB04-03 
IRlO-SB03-03 
IRlO-SBOJ-03 

22122 
3122 
3122 

22122 
l/22 
II22 

- 

(4) 5,910 260 J - 9900 7.82E+O3 N 
12.7U - 14.9U 84.2 0.2 J - 0.41 J 3.13E+OO N 
0.54U - 2.5U 37.2 0.34J-1.1 4.268-01 C 

(4) 589 0.67 J - 18.2 5.48E+O2 N 
l.lU- 3.8U 0.12 0.013 J - 0.097 J 1.56E+Ol N 
l.lU - 3.8U 7.9 NA 3.91E+OO N 

NIA N/A 
N/.4 N/A 
N/A N/A 
NIA N/A 
NIA N/A 
N/A N/A 

- - 

BSL 
ASL 
ASL 
ASL 
BSL 
ASL 



Chemical 

L-- 
v 

Chromium 
Cobalt 
Copper 
Cyanide, total 
Iron 
Lead 
Mabw%imn 
Manganese 
Mercury 
Nickel 
Potassium 
Seienimn 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Minimum 

Concentration 

Cord) 
26.9 
0.91 
0.84 
0.39 
0.62 
102 

0.72 
5.8 
1.6 

0.022 
1.9 
I65 
^ __ 
V.03 
1.1 
9.5 
1.1 
3.9 
2.5 

ninimum 

Qualifier 

J 
.I 
J 
J 
.I 
J 

J 
J 
J 
J 
J 
J 

3 

J 

J 
J 
J 

Maximum 

Concentration 

25.100 
66.5 
53.2 
3340 
0.62 

2 18,000 
2,630 
1,050 
948 
0.16 
141 
636 
1.1 

11.3 
336 
1.1 
6.6 

1,250 

- I I 

1 
I - 

tiaximmr 

Qualifier 

TABLE 1-4 (Continued) 
BASELINE RISK ASSESSMENT, SI REPORT 

SUBSURFACE SOIL DATA COMPARED TO HUMAN HEALTH SCREENING VALUES 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEIJNE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

Units Location 

of Maximum 
Concentration 

Range of concentration 

Detection Used for 
Limits Screening 

Background 

Value 

Screening (11 

Toxicity Value 
ResRBC 

IRIO-SB04-03 22122 (4) 25,100 12.7J-499 NIA N 
IRIO-SB04-03 21122 2.2U- 2.2u 66.5 0.83 - 13.2 2.35E+OI N’” 
IRlO-SB04-03 II22 10.6U - 12.4U 53.2 0.1 J-O.84 lS6E+02 N 
IRIO-SB04-03 22122 (4) 3340 0.23 J - 3.3 3.13E+02 N 
IRlO-SB04-03 1122 2.1u- 2.w 0.62 NA lS6Ei-02 N 
IRlO-SB04-03 22122 (4) 218,000 81.5 -4600 2.35E+O3 N 
IRlO-SB04-03 22122 (4) 2,630 1.1 J-6 4.00E+02 N’Y. 
JRIO-SB04-03 22122 (4) 1,050 13SJ-216 N/A N 
IRlO-SB04-03 22122 (4) 948 0.75J-7.1 1.56E+02 N 
IRlO-SB04-03 16122 O.llU-0.12u 0.16 0.021 J - 0.061 .I 2.35E+OO N”’ 
IRlO-SB04-03 6122 8.4U - 9.9u 147 0.12 J - 3.6 1.5bE+02 N 
IRlO-SB04-03 6122 1ObOU - 124OU 636 165-292 N/A N 
IRIO-SB19-01 3122 1.1u - 1.2u 1.1 0.24 J - 0.47 J 3.91E+OI N 
IRlO-SB03-03 4122 2.lU - ISU 11.3 NA 3.9lE+Ol N 
IRlO-SB04-03 22122 (4) 336 NA N/A N 
IRIO-SBll-02 l/22 2.1U - 2.6U 1.1 NA 5.48E-01 N 
IRlO-SBl9-01 5122 1.7u - 37su 6.6 0.6 J - 13.7 5.48E+Ol N 
IRIO-SB04-03 13122 2.3U - 3.4U 1,250 0.33 J - 7.9 2.35E+O3 N 

(1) Backgxxmd - Base Sand, Range of positive detects 
(2) All non-carcinogenic RBCs were divided by IO to account for potential additive effects of chemicals 

- 
Potential 

ARAR/TBC 
Value 

- 

- 
I 

I 1, 
I - 

1 or Selection 

N/A N/A 
N/A NIA 
NIA N/A 
N/A N/A 
N/A NIA 
N/A N/A 
N/A N/A 
N/A NIA 
N/A NIA 
N/A N/A 
N/A NIA 
WA NIA 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
NIA N/A 
N/A NIA 

NUT 
ASL 

g$!& 
BSL 
ASL 

g&s 
BSL 
ASL 

NO NTX 
NUT 
ASL 
BSL 
BSL 

NO NUT 
pJ&@ ASL 

NO BSL 
NO BSL 

Definitions: N/A = Not Applicable 
SQL = Sample Quantitation Limit 

~~~Pc~~~le,ni~a~~ofPotent~~~~~ ~~ ~~ ~~~~ ~~~~-~~~~~~ ~~ ~~~ ~-~~ ~~~ 

ARAR/TBC = Applicable or Relevant and Appropriate ReqoirementiTo Be Considered 

Deletion Reason: Below Screening Level (BSL) 
Essential Nutrient (NUT) 
No Toxicity Information (NTX) 

(4) No detection limits given; analyte detected in every sample. 
(5) Screening value for pyrene used as a surrogate. 
(6) Screening value for endosulfan used as a surrogate. 
(7) Screening value for endrin used as a surrogate. 
(8) Screening value for chromium VI used. 
(9) Action level for lead. 

(10) Screening valoes for mercuric chloride used as a surrogate. 

J - Analyte present - Reported value is estimated 
NJ - Presumptive evidence for the presence of the material at an estimated value 
U -Not detected 
UJ - Reported quantitation limit is qualified as estimated 

C = Carcinogenic mgikg = milligrams per kilogram 
N = Non-Carcinogenil ug/kg = microgram per kilogram 



TABLE l-5 
BASELlNE RISK ASSESSMENT, $1 REPORT 

SURFACE WATER DATA COMPARED TO HUMAN HEALTH SCREENING VALUES 
SITE 10 -ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

Scenario Timeframe: Future 

II Chemical 

VOLATlLES @g/l) 
Toluene 
METALS (ug/l) 
Aluminum 
Arsenic 
Barium 
Calcium 
Coppa 
Iron 
Lead 
Magnesium 
Manganese 
Mercuiy 
Potasslunl 
Sodinm 
Vanadium 
Zinc 

Minimum ~ininnnr Maximum 
‘oncentratio Qualifier Concentration 

1.3 

127 
2.4 
8.2 

2,340 
3 

424 
1.1 
949 
45.9 
0.032 
937 

3,080 
12.6 
39.9 

.I 

J 
J 
J 
J 
J 

.I 
J 

J 
J 
J 
J 

1.3 

1,270 
5 

37.1 
33,200 

3 
2,210 

7.1 
2,470 
415 
0.06 
1,860 
6,040 
19.8 
95.9 

vlaximun 
Qualifier 

Unit: 

(I) North Carolina Water Quality Standards for Surface Water (NCDENR, 1998) 
(2) Rationale Codes Selection Reason: Above Screening Levels (ASL) 

Same Chemical Class (CHEM) 

Location 
of Maximum 

Concentration 
Frequency 

Range of Concentration 
Detection Used for 

Limits Screening 

Background 
Value 

Screening (1) Screening Potential COPC 
Toxicity Value Toxicity Value \RAR/TBC Flag 
NC Wtr Qual VC Wtr Qua1 (6 Source 

Rationale for (2 
Contaminant 

Deletion 
or Selection 

IR10-SW03,IR10-SW04 216 1ou - 1ou 1.3 l.lOE+Ol N l.lOE+Ol N/A NO BSL 

IRIO-SW05 616 (3) 1,270 
IRIO-SW04 516 1ou - 1ou 5 
IRl O-SW04 516 4.2U - 4.2U 37.1 
IRIO-SW04 GMi (3) 33,200 
IRlO-SW03 116 2.5U - 10.7U 3 
IRlO-SW04 616 (3) 2,210 
IRIO-SW04 516 3u-3u 7.1 
IRlO-SW03 616 (3) 2,470 
IRIO-SW04 G/6 (3) 415 
IRlO-SW04 4/6 0.2U - 0 2u 0.06 
IRIO-SW04 416 5ooou - 5ooou 1,860 
IRlO-SW04 616 (3) 6,040 
IRIO-SW04 6/6 (3) 19.8 
IRlO-SW04 616 (3) 95.9 

8.70E+Ol N 870E+Ol 
5.OOE+Ol C 5.OOE+Ol 
1.40E+03 N 1.4OE+O3 

N/A N N/A 
7.OOE+OO N 7.OOE+OO 
l.OOE+O3 N 1 .OOE+O3 
2.5OE+Ol N 2.5OE+Ol 

N/A N N/A 
NIA N N/A 

1 7*~-03 1 +nr n-l I.I”Y-YL N I .L”L-“L 
N/A N N/A 
N/A N N/A 

4.7OEtOl N 4.70E+Ol 
5.00E+Ol N 5.00E+Ol 

N/A $gg&$ 
N/A NO 
N/A NO 
N/A NO 
N/A 
N/A && 

N/A NO 
N/A NO 
N/A NO 
?$A $j;;$& 
N/A 

I 
NO 

N/A NO 

ASL 
BSL 
BSL 
NUT 
BSL 
ASL 
NTX 
NUT 
NTX 
.^_ 

XbL 
NUT 
NUT 
BSL 
ASL 

Definitions: N/A = Not Applicable 
SQL = Sample Quantitation Limit 
COPC = Chemical of Potential Concern 

(3) No detection limits given; awalyte detected in every sample. 
(4) Action level for lead. 
(5) Screening values for mercuric chloride used as a surrogate. 

-. 



TABLE I-6 
BASELINE RISK ASSESSMENT, Sl REPORT 

SEDIMENT WATER DATA COMPARED TO HUMAN HEALTH SCREENING VALUES 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

Scenario Timeframe: Current, Future w 
I Chemical 

VOLATILES @g/kg) 
2-Butanone (MEK) 
T&ene 
PESTICIDES/PCBS (I 
4,4’-DDT 
Endrin Aldehyde 
METALS (@kg) 
Alominum 
Barium 
Calcium 
copper 
IrOll 
Lead 
:“Iagned”m 
Manganese 
Mercmy 
Potassium 
Selenium 
Vanadium 
Zinc 

52 
4.2 

rp) 
4 

3.1 

IRIO-SDOl-06 116 13u - 18U 52 4.69E+OG N N/A N/A 
J IRlO-SD04-06 GIG (3) 97 1.5GE+OG N N/A NIA 

J J IRIO-SD05-OG,IRlO-SDO6-06 216 4.4u-G.IU 4 1.88E+O3 C N/A N/A 
J J IRlO-SDOG-06 l/G 4.4U - G.lU 3.1 2.35E+O3 N ‘41 N/A N/A 

834 
1.9 
113 
3.5 
191 
4 

29.4 
1.2 

0.047 
182 

0.76 
3.4 
1.2 

- 

- : 

1 
1 - 

J J IRlO-SD05-06 GIG (3) 3150 7.X28+03 N N/A NIA 
J J IRlO-SD04-06 616 (3) 18.2 5.48E+02 N NIA NIA 
.I J IRlO-SD04-06 GIG (3) 1630 NIA N N/A N/A 
J J IRlO-SDOI-06 2/G 1.3U - 2.9U 4 3.13E+02 N NIA N/A 
J J IRlO-SDOG-06 GIG (3) 1110 2.35E+O3 N N/A N/A 

IRIO-SD04-06 GIG (3) 22.7 4mE+!J2 IN (” NIP. N/A 
j J IRlD-SDOG-06 GIG (3) 122 N/A N N/A NIA 
J wk IRIO-SDOl-OG,IRlO-SDOG-06 G/G (3) 6.7 1.5GE+O2 N N/A N/A 
J J IRlO-SD03-06 216 0.14u-0.18u 0.06 2,3SE+OO N’“’ NIA N/A 
J J IRlO-SD04-06 316 1330u - 1550u 246 N/A N NIA N/A 
.l J wk IRlO-SD02.06 116 1.3U- 1.8U 0.76 3,91E+Ol N N/A N/A 
.I J IRlD-SD&06 216 13.3u - 18.4U 3.9 5,48E+Ol N NIA N/A 

mdk IRIO-SD04-06 GIG (3) 12.1 2.35E+O3 N N/A N/A 
- - m 

Definitions: N/A = Not Applicable 
(1) AII non-carcinogenic RBCs were divided by_lotoaccou_t_folp~t~~~~a!~~additiur: effects of chemicals~ ~ ~~~~ -~~~~ ~~ ~~~ - SQL-Sample-Quantitation-limit-~ ~~~ ~-~~~~~~ ~~ ~~~- ~~ - 
(2) Rationale Codes Selectton Reason: Above Screening Levels (ASL) COPC = Chemical of Potential Concern 

Same Chemical Class (CHEM) ARAWTBC m Applicable or Relevant and Appropriate Requirement/To Be Considered 
No Screening Criteria (NSC) 
Retained in Another Media (RAM) J - Analyte present - Reported value is estimated 

U -Not detected 
Deletion Reason: Below Screening Level (BSL) 

Essential Nutrient (NUT) C = Carcinogenic m&g = milligrams per kilogram 
No Toxicity information (NTX) N = Non-Carcinogenic u&g = microgram per kilogram 

(3) No detection limits given; analytc detected in every sample, 
(4) Screening value for endrin used as a surrogate. 
(5) Action level for lead. 
(6) Screening values for mercuric chloride used as a sunogate. 

- 
Minimum 

loncentratior 

- 

hinimum 
?ualifier 

- 
Units Location 

of Maximum 
Concentration 

Frequency 
Range of 
Detection 

Limits 

- m 
Concentration Background Screening (1) Potential Potential 

Used for Value Toxicity Value \RAR/TBt iRAR/TBt 
Screening ResRBC Value Source 

- m 

C’OPC 
Flag 

NO BSL 
NO BSL 

NO BSL 
NO BSL 

NO BSL 
NO BSL 
NO NUT 
NO BSL 
NO BSL 
NO NTX 
NO NUT 
NO BSL 
NO BSL 
NO NUT 
NO BSL 
NO BSL 
NO BSL 

Rationale for (2: 
Contaminant 

Deletion 
or Selection 



Scenario Timeframe: Future 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 

I/ 

sibfir 

Sodium 
Vanadium 

pnc 

Minimum 
:oncentmtio 

398 
17.6 
727 
8.4 

0.82 
0.88 
94.9 
2.9 
486 
14.3 
1.8 
229 
0.58 

4,500 
0.95 
2.5 

- 
I\ 

n 1 

I 

1 

I - 

/linimum Maximum 
Qualifier Concentration 

.I 3,150 

.I 29.7 
J 62,400 
.I 8.4 
.I 1.4 
I 3.4 
J 1,110 
J 2.9 
J 4,910 
J 49.8 
J 10.6 
J 2,600 
J 0.58 
J 14,000 
J 4.2 
J 8.3 

- I 
I 

: 
1 - 

tiaxirnm 
Qaalifie! 

J 
J 

J 
J 
J 
J 
J 
J 

J 
J 
J 
J 
J 
J 

TABLE l-7 
BASELINE RISK ASSESSMENT, SI REPORT 

GROUNDWATER DATA COMPARED TO HUMAN HEALTH SCREENING VALUES 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

Units Location 
of Maximum 
Concentration 

Detection 
Frequency 

lo-MWO901A 611 
IO-MWO301A 717 
lo-MWO60lA 717 
lO-MWO90lA 117 
lo-MWO30lA 517 
IO-MW090lA 617 
lo-MW090lA Ii7 
lo-MWO9OlA II7 
IO-MWO60lA 717 
IO-MWO9OlA 717 
lo-MW030lA 717 
IO-MWO6OlA 717 
IO-MW0401A l/7 
lo-MWO6OlA 717 
IO-MWO901A 517 
lo-MWO90lA 211 

Range of Concentration 
Detection Used for 

Limits Screening 

186U - 186rJ 3,150 
(3) 29.7 
(3) 62,400 

0.6U - 5.4U 8.4 
0.7u - 0.7u 1.4 
0.7u - 0.7u 3.4 

(3) 1,110 
1.7u - 1.7u 2.9 

(3) 4,910 
(3) 49.8 
(3) 10.6 
(3) 2,600 

0.5u - 0.5u 0.58 
(3) 14,000 

0.7u - 0.7u 4.2 
l.lU- l.lU 8.3 

Backpound 
Value 

Definitions: N/A = Not Applicable 

Screening (1) 
Toxicity Value 
TapWtr RBCs 

3.65E+O3 N 
2.56E+O2 N 

NIA N 
l.lOE+Ol N”’ 
7.30E+Ol N 
1.46E+O2 N 
l.lOE+O3 N 
1.5OE+Ol N”’ 

N/A N 
7.3OE+Ol N 
7.3OE+Ol N 

NM N 
1.83E+Ol N 

N/A N 
2.56E+Ol N 
l.lOE+O3 N 

- 
Potential 

ZRARITBC 
Value 

- 

N/A 
2,000 
NIA 
100 
N/A 
1,300 
N/A 
15 

N/A 
N/A 
100 
N/P, 
N/A 
N/A 
NIA 
NIA 

- 

N/A NO 
MCL NO 
N/A NO 
MCL NO 
NIA NO 

MCL”’ NO 
NIA 

-.,*__ 
>$*! g 

r 

MCL “’ NO 
NIA NO 
N/A NO 

MCL NO 
?VA NO 
N/A NO 
N/A NO 
N/A NO 
N/A NO 

Rationale for (2 
Contaminant 

Deletion 
or Selection 

BSL 
BSL 
NUT 
BSL 
BSL 
BSL 
ASL 
NTX 
NUT 
BSL 
BSL 
N’U’T 
BSL 
NUT 
BSL 
BSL 

(1) All non-carcinogenic RBCs were divided by IO to account for potential additive effects of chemicals 
(2) Rationale Codes Selection Reason: Above Screening Levels (ASL) 

Same Chemical Class (CHEM) 

SQL = Sample Quantitation Limit 
COPC = Chemical of Potential Concern 

Deletion Reason: Below Screening Level (BSL) 
Essential Nutrient (NUT) 
No Toxicity Information (NTX) 

C = Carcinogenic 
N = Non-Carcinogenic 

ng!L = microgratn per liter 
(3) No detection limits given; analyte detected in every sample. 
(4) Screening value for chromium VI used. 
(5) Action level for copper and lead. 



TABLE 2-1 
SUMMARY OF SUPPLY WELLS IN THE VICINITY OF SITE 10 

SITE 10, ORIGINAL BASE LANDFILL 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NO DECISION DOCUMENT, CTO-0060 

I Well No. I 
I I USGS ID No. Approx. Distance/Direction Site to Well Year Drilled 

HP-603 1 3440100772032.1 1 11,550 SW I 1941 

I HP-610 I 3441120771954.1 I 1,980 SE 1942 

HP-6 13 3442290772020.1 8,910 N 1942 

HP-633 3441580772006.1 4,290 N 1959 

HP-635 3440550771933.1 5,775 SE 1959 

I HP-637 I 344039077 1954.1 I 3,795 s I 1969 

HP-64 1 3442290771922.1 11,055 NE 1971 

HP-654 344227077 1953. I 8,745 N 1978 

HP-709 3442130771859.1 10,230 NE 1985 

I Screened 
Depth Interval 

215 I 65 - 215 

183 1 unknown UIlktlOWn I on-line I active I 

140 I 70 - 140 

Well Diameter 
Status 

8 I off-line I 

I -1 

8 I on-line I active I 
8 

8 

off-line I inactive 

nn-IinP I artiva --- -..Lv I UV.l . v 

10 I on-line I active -1 
Note: 



TABLE 3-1 

BASELINE RlSK ASSESSMENT, SI REPORT 

SELECTION OF EXPOSURE PATHWAYS 

SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

NA DECISION DOCUMENT, CTO-0060 

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

Future Surface Soil Surface Soil Site 10 Surface Soil Resident Adult Dertlull On-site Quant Potential future residential development. 

hrgestion On-site Quant Potential future residential development. 

Child Dermal On-site Quant Potential future residential development. 

Ingestion On-site Quant Potential future residential development. 

Construction Adult Dellnal On-site Quant Excavation, construction activities for potential future development, 

Worker Ingestion On-site Quant Excavation, construction activities for potential future development. 

Air Fugitive Dusts Resident Adult Inhalation On-site Quant Potential future residential development. 

Child Inhalation On-site Quant Potential future residential development. 

1 1 ( COIIS~; / Ada 1 Inhalation 1 On-site 1 ( Quant Excavation, construction activities for potential future development. 

Subsurface Soil Subsurface Soil Site 10 Subsurface Soil Construction Adult Dermal On-site Quant Excavation, construction activities for potential future development. 

Worker htgestion 

Air Fugitive Dusts Construction Adult Inhalation On-site Quant Excavation, construction activities for potential funUe development. 

Worker 

Groundwater Groundwater Tap Water Resident Adult Dennal On-site Quant Potential future residential development. 

Ingestion On-site _~~~~ ~Quant P~t~~~!~~reside~~~oplnent.~-~~~~~~ ~~ ~~ ~~~~ ~-~ ~~~~ ~-~~ ~~~~~ 

Child Dermal On-site Quant Potential future residential development. 

Ingestion On-site Quant Potential future residential development. 
l’ap Water - Waler Vapors at 

Air Showerhead Resident Adult Inhalation On-site Quant Potential future residential development. 

Child Inhatation On-site Quant Potential future residential development. 

Surface Water Surface Water Standing Water Body Resident Adult Dermal On-site Quant Potential future recreational activiiets 

Child Ingestion On-site Quant Potential future recreational activiiets 

Sediment Sediment Standing -Water Body Resident Adult Dmnal On-site Quant Potential future recreational activiiets 

htgestion On-site Quant Potential future recreational activiiets 

Child Dernlal On-site Quant Potential future recreational activiiets 

Ingestion On-site Quant Potential future recreational activiiets 



Receptors 

Current Military Personnel 

Current Adult Trespasser 

Current Older Child Trespasser 

Future Adult Resident 

Future Young Child Resident 

Future Construction Worker (RME) 

Future Construction Worker (CT) 

TABLE 3-2 
BASELINE RISK ASSESSMENT, SI REPORT 

TOTAL HITMAN HEALTH SITE RISK 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

Surface Soil Subsurface Soil 

ICR HI ICR HI 

2.6 x 1O-7 0.09 NA NA 

5.6 x IO-’ 0.03 NA NA 

2.7 x 1o-7 0.04 NA NA 

5.1 x 1o-6 0.25 NA NA 

4.5 x IO” 0.82 NA NA 

2.9 x 1o-7 0.32 1.1 x 1o-6 1.53 

2.9 x 1o-7 0.32 9.7 x lo-’ 1.41 

Groundwater 

ICR HI 

NA NA 

NA NA 

NA NA 

0 0.06 

0 0.15 

NA NA 

NA NA 

Surface Water 

ICR HI 

NA 0.002 

NA 0.001 

NA 0.001 

NA 0.001 

NA 0.01 

NA N-4 

NA NA 

Total 

ICR HI 

2.6 x 1O-7 0.09 

5.6 x 1W7 0.03 

2.7 x la7 0.04 

5.1 x 1o-6 0.31 

4.5 x 1o‘6 0.98 

1 1.. d v I. 1 l” n-6 1.85 

1.3 x 1o-6 1.73 

Notes: 



TABLE 3-3 
BASELINE RISK ASSESSMENT, SI REPORT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs FOR THE FUTURE CONSTRUCTION WORKER 
REASONABLE MAXIMUM EXPOSURE 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

Scenario Timeframe: Future 
Receptor Population: Constntction Worker 
Receptor Age: Adult 

Non-Carcinogenic Hazard Quotient 

T;tt;;y, Ingestion Inhalation Der& ~~;ur, 

nrface Soil Surface Soil Surface Soil 
Ahnninutn __ -_ _- -- Aluminnni CNS 2.98-02 3.OE-04 1.3E-02 4.3E-02 
Antimony -- -_ _- -_ Antimony (0) Whole Body 9.2E-02 -- l.lE-01 2.OE-01 
Arsenic 2.‘E-07 2.‘E-11 7.98-08 2.9E-07 Arsenic (o) Skin / CVS 3.2E.02 -- ‘.2E-02 4.58-02 
Iron __ __ -- __ Iron (0) Liver / CVS / GIS 2.5E-02 -- 3.‘E-03 2.8E-02 .-__ 

(Total) 2.1E-07 2.1E-11 i9E-08 2.9E-07 (Total) 1.8E-01 3.OE-04 1.4E-Ol- 3.2E-01 
ubsurface Soil Subsurface Soil Subsurface Soil 

Benzo(a)a”thracene l.SE-08 -- -_ 1 .SE-08 Benzo(a)antbrace”e NA __ __ __ __ 
Benzo(a)pyrene l.SE-07 6.48-13 -- ‘.5E-07 Benzo(a)pyrene NA 
Benzo(b)fluoranthene ‘.5E-08 -- _- 1.5E-08 Benzo(b)flnoranthe”e NA 
Benzo(k)fluoranthene 1.4E-09 -_ __ 1.4E-09 Benzo(k)fluoranthene NA 
Carbazole 2&E-10 -- _. 2 hE-10 I CE!rbde MA 
Chrysene ‘.6E-IO -- __ 1.6E-10 Chrysene NA _- __ -- _- 

Dibenz(a,h)ailthracene l.OE-07 -- __ 1 .OE-07 Dibenz(a,h)rmtl~acene NA __ -_ _- __ 
lndeno( 1,2,3-cd)pyrene ‘.2E-08 -- _- 1.2E-08 Indeno(l,2,3-cd)pyrene NA _. __ __ __ 
Antimony _- __ -_ __ Antimony (o) Whole Body ‘.9E-01 -- 2.3E-01 4.3E-01 
Arsenic 5.7E-07 5.8E-11 2.28-07 7.98-07 Arsenic (a) Skin / CVS 8.8E-02 -- 3.4B02 1.2E-01 
Barium __ __ -_ __ Bruit”” (0) Kidney, (i) Fetus 5.4B03 2.7E-05 ‘XE-04 6.‘E-03 
Cadtnium -_ 6.6E-I2 -- 6.6E-12 Cadmium (a) Kidney 7.3&03 ‘.3E-06 ‘.8E-02 2.5E-02 
Chromium __ 3.3E-10 -- 3.3E.10 Chromium (0) GIS, (i) RsS l.SE-02 ‘.9E-05 2.2E-01 2.4E-01 
Copper __ __ -- _- copper (0) GIS 4.9B02 _- 9.9E-03 5.9E-02 

m~~Ironmm~mp _~ ----~-: ---p--~~~~~~mmm2=- ~~~~~ __ _~~~~~ ~~~~__~~~ &--- ~~ -~ ~~~ ---(&Jjvr& cvf&IGIS- --4;7f$..j-- ~~ ~:z ~~ --5;7ETOr 3psEruTmm 
Manganese -_ __ _- Manganese CNS 3.3E-02 4.7E-04 4.OE-03 3.8E-02 
ThaIlit”” _- __ -- -- Thallium (0) cvs 7.4E-02 -- 8.9&03 

rr0tai) Y.~E-07 
8.3E-02 

3.9E-‘0 2.2E-07 l.lE-06 (Total) 9.4E-01 5.‘E-04 5.9E-Ol- 1.5E+OO 

Notes: 
Tarnet Organ Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular Systent 
GIS = Gastrointestinal System 
RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

Total Risk Across Surface Soil 
Total Risk Across Subsurface Soil 

Total Risk Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = (11 

Inhalation Exposure Routes: 
Inhalation Respiratory System HI = 11 

Inhalation Fetus HI = 12.748-051 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Subsurface Soil 

Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral / Denim1 Whole Body HI = 

Oral / Denna! Gastrointestiaz! System H! = 



TABLE 3-4 
BASELINE RISK ASSESSMENT, SI REPORT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 FOR THE FUTURE CONSTRUCTION WORKER 
CENTRAL TENDENCY 

SITE IO - ORIGINAL BASE LANDFILL 
MCB, CAMP LEJEUNE. NORTH CAROLINA 

Scenario Timeframe: Future 
Receptor Population: Construction Worker 
Receptor A8e: Adult 

1 NA DECISION DOCUMENT, CTO-0060 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical Carcinogenic Risk 

Inhalatio Dermal Inyestion ----I Exposure 
Routes Total 

ace Surface Soil 
- 

-_ 
_- 

2.1E-07 
__ -~~ 

2.Z07 

-. 
__ 

2.lE-I1 
__ 

2.1E-I1 

__ 
_- 

7.9B08 
__ 

7.9E-08 
urface Soil Subsurface Soil 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)flnoranthene 
CdXZ0le 

1.4E-08 
1.3E-07 
1.4E-08 
1.2E-09 
2 3E-10 

1.4E-10 
8.7E-08 
l.OE-08 

-_ 
5.OE-07 

__ 
__ 
_- 
-- 

~- __ ~~ 
__ 
__ 

7.5E-07 - 

I 
I 

1 - 

__ 

6.4~13 
__ 
-_ 
-- 

_- 
-- 
-- 
-- 
__ 
__ 
__ 
-- 
-- 

2.2E-07 
-_ 
_- 
_- 
-_ 

1.4E-08 Benzo(a)anthracene 
1.3E-07 Benzo(a)pyrene 
1.4E-08 Benzo(b)fluoranthene 
1.2E-09 Benzo(k)fluoranthene 

__ 

Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 

-_ 
__ 
-_ 

5.8E-11 
-_ 

6.6E-12 
3.3E-10 

__ 

Total) 

-. 
-- __- 

3.9E-10 - 

__ 
2.2E-07 - 

Non-Carcinogenic Hazard Quotient Chemical 

Illgestion Inhalation -i- 
Prim;uy 

Target Organ 

CNS 
(0) Whole Body 
(0) Skin / CVS 

(0) Liver / CVS / GIS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

(0) Whole Body 
(0) Skin / CVS 

(0) Kidney, (i) Fetus 
(0) Kidney 

(01 GE, (i) RsS 
(0) GIS 

(6) Liviver77XIGIS 
CNS 

(0) cvs 

Exposure 
Routes Tot; 
- 

4.3E-02 
2.OE-01 
4.58-02 
2.8E-02 
3.2E-01 

_- 
__ 
__ 

-- 
-- 
__ 
-- 

4.OE-01 
l.lE-01 
5.4E-03 
2.4E-02 
2.4E-01 
5.3E-02 
4.7E-01 
3.3E-02 
7.4E-02 
1.4E+OO - 

2.9E-02 
9.2E-02 
3.2E-02 
2.58-02 __- 
l.SE-01 

-- 
-- 
-_ 
-- 
-_ 

.- 
-- 
-_ 

1,7E-01 
7.7E-02 
4.8E-03 
6.4E-03 
1.6E-02 
4.3E-02 

-4.1 E-iJi 
2.98-02 
6.5E-02 
8.2E-01 - 

XOE-04 
__ 
-- 

-A 
3.OE-04 

__ 
_- 
__ 
__ 
__ 
-- 
-- 
__ 
__ 
-. 

2.7E-05 
1.3E-06 
1.9E-05 

__ 

1.3E-02 
l.lE-01 
1.2E-02 
3.1E-03 
1.4E-01 

.- 

-_ 
-- 
-_ 
_- 

-- 
_- 

2.3E-01 
3.4B-02 
6.6E-04 
l.SE-02 
2.2E-01 
9.9E-03 
5.7E-02 
4.OE-03 
8.9B03 .- 
5.9E-01 - 

_- 
4.7E-04 

-- 
5.1 E-04 - 

Total Risk Across Surface Soil 
Total Risk Across Subsurface Soil 

Total Risk Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = m 

Inhalation Exposure Routes: 
Inhalation Respiratory System HI = 

Total Hazard Index Across Surface Soil 1 0.32 
Total Hazard Index Across Sabsurface Soil ~p@j&J 

Total Hazard Index Across All Media and All Exposure Routes ~~&@&~~~~ 
Tawet Orean Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
RsS = Respiratory System 

Oral and Dermal Exposure Routes: 
Oral / Dermal Whole Body HI = 

Or21 I Dar& Gastrointestinal SjQCil HZ = 
Oral / Dermal Cardiovascular System HI = 

(0) Oral exposure 
(i) Inhalation exposure 



TABLE 4-l 
ECOLOGICAL RISK SCREENING, SI REPORT 

ASSESSMENT ENDPOINTS, RISK HYPOTHESES, AND MEASUREMENT ENDPOINTS 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJUENE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

to adversely soil invertebrate surface soil screening values. 

pond benthic invertebrate communities. pond surface water/sediment and groundwater to 
surface water and/or sediment screening values. 

Survival, growth, and reproduction of unnamed 
pond amphibian communities. 

Are site-related chemical concentrations in surface Comparison of chemical concentrations in seep 
water and/or groundwater sufficient to adversely water and groundwater to surface water screening 
effect amphibian communities in the unnamed values. 

_-- -- 



TABLE 4-2 
ECOLOGICAL RlSK SCREENING, SI REPORT 

FREQUENCY AND RANGE OF SURFACE SOIL DATA COMPARED TO ECOLOGICAL SCREENING VALUES 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJUENE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

Volatile Organics @g/kg): 
Chloromethane 
Bromomethane 

0127 NA 11U - 20UJ 
0127 NA 1 IU - 20UJ 

I I I I I I I 

6.02 20 I NE -- 

Vinyl chloride 
Chloroethane 
Methvlene chloride 

O/27 NA 1 IU - 2OUJ 6.02 20 10 
O/27 NA IlU-20UJ 

, ^^ I 

n/77 NA iiIT..mTi 

Acetone 
Carbon disulfide 
1,l -Dichloroethene 

1 , 1 -Dichloroethane 

0127 NA 1-i U - 18OOU ; 
0127 NA I 1U - 20UJ 
1127 2.65 -2.6J llU-20UJ ti.,, I 
0127 NA IIU-20UJ 6.02 

1,2-Dichloroethene (total) O/27 NA 1 IIU-20UJ ( 
‘Ciii0rOform 

1,2-Dichloroethane 

20 I NE I 
Q$g -- NA __.,, ,L,..'(‘ 

6.02 1 20 NE 1 
__---. - __. I oi27 1 NA i I IIU-2OU.l 

1 6.02 20 

0127 ! NA 1 IIU-20UJ 1 6.02 I 20 t 400 USEPA Region IV mm:1p:m0.05 

Carbon tetrachloride 

Brotnodichloromethane 
1,2-Dichloropropane 

O/27 NA IIU-20UJ 6.02 20 1 1000000 1 USEPA Region IV -~~~OOO No ) H( 

0127 NA IIU-2OUJ 6.02 20 I- NE I 
O/27 NA IlU-2OUJ 6.02 

Trichloroethene 
Dibromochloromethane 

1.1.2-Trichloroethane 

2127 
O/27 
0127 

2.3.1 - 2.4J IlU-2OUJ 5.79 2.4 1 I USEP, 

NA llu-2ouJ 6.02 20 
NA IIU-20UJ 6.02 20 NE I -_ 1 N), [~‘:“C”&@&l NosSsL 1 _, 



TABLE 4-2 (Contined) 
FREQUENCY AND RANGE OF SURFACE SOIL DATA COMPARED TO ECOLOGICAL SCREENING VALUES 

SITE 10 - ORIGINAL BASE LANDFILL 
MCB, CAMP LEJUENE, NORTH CAROLINA 

NA DECISION DOCUMENT, CTO-0060 

Contaminant Frequency/Range 
Arithmetic Surface 

Frequency Range of Mean Soil 
of Pusitive Range of (Half Value used Screening Max. Mean 

Analyte Detection Detections Non-Detects Nun-Detects) in Screen (t) Levels (SSSL) Reference HQ (” ECOC? Comments HQ (3) 

Volatile Organics (ug/kg)(Cont): 
Benzene 1127 4.95 - 4.95 1lU - 2ou.l 6.00 4.9 50 USEPA Region IV 0.10 No HQc1.0 -- 
tram1,3-Dichloropropene O/27 NA 1 IU - 20UJ 6.02 20 NE NA ;is&$%$ ~~ SSSL __ 

Brotnoform 

_- 

Of27 NA 1 IU - 20UJ 6.02 20 
-w&’ 

NE NA ~~~~~ No SSSL __ 
4-Methyl-2-pentanone 

-_ 

O/27 NA 11U - 20UJ 6.02 20 NE 
&>?;p.“:‘+ 

NA g&@&;; No SSSL __ 
2-Hexanone 

-- 

0127 NA 1 IU _ 20UJ 6.02 20 NE NA 
~?$$g~i$!!S~ 

Tetrachloroethene 

_- 

Of21 NA 
,3,e#es,,q!~ No SSSL -- 

11U - 20UJ 6.02 20 100 USEPA Region IV 0.20 No HQc1.0 -- 
1,1,2,2-Tetrachloroethane O/27 NA 11U - 2OUJ 6.02 20 NE NA f$$jg&$; NoSSSL __ 

Toluene 

_- 

13127 l.lJ - 16 llU-2OUJ 5.07 16 50 USEPA Region IV 0.32 No HQ =Z 1.0 -- 
Chlorobenzene 1127 4.55 - 4.53 11U - 20UJ 5.98 4.5 50 USEPA Region IV 0.09 No HQ< 1.0 -- 
Ethylbenzene 0127 NA llU-20UJ 6.02 20 50 USEPA Region IV 0.40 No HQ< 1.0 -- 
Styrene O/27 NA 1 IU - 20UJ 6.02 20 100 0.20 USEPA Region IV No HQc1.0 -- 
Xylenes (total) O/27 NA 11U - 20UJ 6.02 20 50 
Semivolatile Organics (ug/kg): 

USEPA Region IV 0.40 No HQc1.0 -- 

Phenol 0127 NA 350U - 650U 
;I’“, J .@g& ~*-@~~~~,;, ..‘“;sy 

199.44 650 50 
bis(2-Chloroethyl)ether 

USEPA Region IV 
0127 NA 350U - 650U 

~~~~~,,@J~~ ~~y=&3&!~~~ HQ > 1 ,O ~~~~~~~~~ 

199.44 650 
- 

NE 
2-Chlorophenol 0127 

-- 
NA 

NA 
350U - 650U 199.44 

.$@@j&$&~ No SSSL __ 
650 NE! 

>,;-i:, :* -I,., --- 

1,3-Dichlorobenzene 
-- NA 

O/27 
&j?&$ No SSSL __ 

NA 350U - 650U 199.44 650 NE 
1,4-Dichlorobenzene 

__ NA .~f@&$j@& No SSSL __ 
0127 &&m~p 35OU-65OY ~~~199-44~~~~~~~~~~~~~~~~65Q~~~ ~~~-~~ -mmmbLi& ~~~~~~~~~~~~~~ _-~~ ~-~ ~~~ ~~~ 

1,2-Dichlorobenzene 
#A ~~~ &$$.t’&$f +J+J.~~~~- ~-~~-- ~~-~- ~~ 

0127 NA 350u - 65OU 199.44 650 NE f$~i#?ii$$ No,‘jSSL __ 
3,3’-Dichlorobenzidine 

NA 
0127 

-_ 
NA 350U - 650U 199.44 650 NE 

2,2’-Oxybis(l-Chloropropane) 0127 
__ NA 

NA 350U - 650U 199.44 
<‘% LW ,,. e-f 

650 

<P@$&g$~~ No sssL __ 

NE -- NA $,$@iji~~ No SSSL __ 



, /’ 

TABLE 4-2 (Contined) 
FREOUENCY AND RANGE OF SURFACE SOIL DATA COMPARED TO ECOLOGICAL SCREENING VALUES 

SITE 10 - ORIGINAL BASE LANDFILL 
MCB, CAMP LEJUENE, NORTH CAROLINA 

NA DECISION DOCUMENT, CTO-0060 

Frequency 
of 

Detection 

Contaminant FrequencylRange 
Arithmetic 

Range of Mean 
Positive Range of (Half Value used 

Surface 
Soil 

Screening 

mics (uglkg)(Cont): 
Detections Non-Detects Non-Detects) 1 in Screen(‘) 1 Levels (SSSL) 

I 

Mean 
HO (3) dyte Am 

Semivolatile Orgs 

Comments 

No SSSL 
No SSSL 
No SSSL 

HQ < 1.0 
No SSSL 
No SSSL 
No SSSL 
No SSSL 
No SSSL 
No SSSL 

+gg 

No SSSL 
No SSSL 
No SSSL 

MQ < 1.0 

HQ< 1.0 

HQ< 1.0 
No SSSL 
No SSSL 

N-Nitrosodi-n-propylamine 0127 NA 350U - 650U 199.44 650 NE 

4-Methylphenol 0127 NA 350U - 650U 199.44 650 NE 

Hexachloroethane O/27 NA 35OU - 65OU 199.44 650 NE 

-- 
-- __ NA 

-- NA 

a 0.02 
_- NA 
-_ NA 
_- NA 
-- NA 

-_ 
-- 
me 

_- 

-- 

sr 
-- 

gjz@g 
-- 

_- 

USEPA Region IV 
35011- 65OU !4?.44 1 550 I ~~~~ NT 

1 35OU- 65OU 1 199.44 1 

I . . . 
-_ 1 NH 

-_ NA 
-- NA 
_- NA 

-_ 
-- 
_. 

Hexachlorocyclopcntadiene I 0127 I NA 350U - 650U ( 199.44 1 650 10000 

2,4,6-Trichlorophenol 0127 NA 35OU-650‘1J 1 

I 

199.44 650 10000 

_- 
__ 



TABLE 4-2 (Contined) 
FREQUENCY AND RANGE OF SURFACE SOIL DATA COMPARED TO ECOLOGICAL SCREENING VALUES 

SITE 10 - ORIGINAL BASE LANDFILL 
MCB, CAMP LEJUENE, NORTH CAROLINA 

NA DECISION DOCUMENT, CTO-0060 

Frequency 

Contaminant Frequency/Range 
Arithmetic 

Range of Mean 
Surface 

Soil I I I I I I 
of Positive Range of (Half Value used Screening Max. Mean 

Analyte Detection Detections Non-Detects Non-Detects) in Screen (I) Levels (SSSL) Reference HQ t2’ ECOC? Comments HQ t3’ 
Semivolatile Organics (ug/kg)(Cont): 

Dimethylphthalate 0127 NA 350U - 650U 199.44 650 200000 USEPA Region IV 0.00 No 
Acenaphthylene 

HQc1.0 -- 
O/27 NA 350U - 650U 199.44 650 NE -_ NA 

2,6-Dinitrotoluene 

$&$‘@t%~< No SssL __ 

O/27 NA 350U - 650U 199.44 650 NE -- NA 
&“,,$,, :~.“+yqg-- 
@$$@ti@ No SSSL -- 

3-Nitroaniline Of27 NA 88OU - 1600U 499.44 1600 NE NA .!$$$@&& No s‘$& __ 

Acenaphthene 0127 NA 350U - 650U 199.44 650 20000 USEPA Region IV 0.03 No HQc1.0 -- 

2,4-Dinitrophenol 0127 NA 88OU - 16OOU 499.44 1600 20000 USEPA Region IV 0.08 No HQ< 1.0 -- 



TABLE 4-2 (Contined) 
FREQ~ENCYAND~NGEOFSURFACESOILDATAC~MPAREDT~ECOL~GICALSCREENING~AL~ES 

SITElO-ORIGINALBASELANDFILL 
MCB,CAMPLEJUENE,NORTHCAROLINA 

NADECISIONDOCUMENT,CTO-0060 

Contaminant Frequency/Range 
Arithmetic Surface 

Frequency Range of Mean Soil 
of Positive Range of (Half Value used Screening Max, Mean 

Analyte Detection Detections Non-Detects Non-Detects) in Screen (‘) Levels (SSSL) Reference HQ (” ECOC? Comments HQ (3) 
Semivolatile Organics (ug/kg)(Cont): 
Carbazole 0127 NA 350U - 650U 199.44 650 - -~ NE I .- I NA ~~~~~~~~ No SssL , __ , 

.,,__ 

Di-n-butylphthalate 6127 385 - 67J 35OU - 650U 168.44 67 
I 

F luoranthene 
Dxrmn.3 1 y,u,c; 

“utyl benzyl phthalate 

200000 USEPA Region IV 0.00 1 NC 

I 5121 65J- 19OJ 35OU-650U 188.04 190 100 USEPA Region IV 
&gg 

C,?LT ClT *“Al ’ IlrATT 650U 183.89 140 100 USEPA Region IV 
y.,~&,~:&,+~ ‘- * .* # # i” 
$ggJ,g&&$~~ ij @& 

r_-__ \- _ 
I J/L, 1 JIJ-l4UJ 1 53UU- 

O/27 ! NA 1 350U-axJlJ 1 
2- ,Nitroahenol 
Benzo(a)anthracene 
fT.-.“--^ 

I 11/w I NA I 

f 

“.-, 
4127 
r ,-.- 

UuybOLLt: 

b&2-Ethvlhexvl1ohthalate 
I 3/L / 1 5YJ -Y&l 1 33UU - 

Of37 I NA 

uI-II-“uy, I.“‘u’a,arG 

” snzo(b)fluoranthene 
.nwdL\flnm.omthnnn 

I “IL, I IUN 1 53UU -bXJU 

5127 1 465 -925 1 35OU- F-^-- ’ 
I 4 P-t-7 I I’)7 ncr I 

I J/L / YLJ - 84J jsJu - 

4/27 445 - 585 350u - “_.,” 
Of27 NA 350U - 650U 
3127 405 - 45J 350U - 650U 183.33 1 45 NE .- I I 

I 
1 NA ,_ ~~~~~~~ No SSSL 

I I , 

650U 1 171.59 84 100 USEPA IV 0.84 -- 
hWTT I 

Region No HQ.< 1.0 
179.22 58 NE -_ NA $@$j@$&~ No SSSL __ 
199.44 650 NE _- NA @&Z&@@ No SSSL __ 

-- 

Iudeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Pesticides/PCBS (@kg): 
alpha-BHC 

beta-BHC 
. 1 -__- 

I 0127 NA 1.8U - 3.4U 1.02 3.4 I 2.5 I USEPA Region IV I~~~~~~~~,~~ * j* /,ea&?g +@3 

Of27 NA 1.8UJ - 3.4UJ 1.02 3.4 



TABLE 4-2 (Contined) 
FREQUENCY AND RANGE OF SURFACE SOIL DATA COMPARED TO ECOLOGICAL SCREENING VALUES 

SITE 10 - O&IGINAL BASE LANDFILL 
MCB, CAMP LEJUENE, NORTH CAROLINA 

NA DECISION DOCUMENT, CTO-0060 

Endrin 
Endosulfau II 

4,4’-DDD 
Endosulfan sulfate 

4,4’-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 

l/27 2.4NJ- 2.4NJ 3.5u - 6 
0127 NA 3.5U - 6.,, 1.77 

0127 NA 3.5U - 6.5U 1.99 
O/27 NA 3.5U - 6.5U 1.99 

A/27 3.15 - 6.2 3.5U - 6.5U 2.32 
0127 NA 18UJ-‘j”777 In?,4 

0127 
2127 J.IJ-t.7 , J..,u-O.JU , ‘5.11 
0127 \TA ,077 .T ITT t . A,. 

O/27 
Cl,,7 

IYA 1.au - ,.Lt” I.UL 

35:; 
PC. -_ NA 1 s 

NA 1.8U - 3.4u 1.02 NE -_ :’ 
NA 18OU - 340u 102.41 340 

IQ. i 
NE __ NA t 

Aroclor-1016 O/27 NA 35U - 65U 
_j,_.. Ix,, : 

19.94 65 20 USEPA Region IV i 

Aroclor- 122 1 Of27 NA ~_ 71U-~13O~U~~_~~~~~ 40-33~~~~~~ ~~~~~~-~30~~~~~-~ ~~ ---2(tp ~~~ ~-~~ U~~pA-~egion~IV~~~~~~i 

Aroclor-1232 0127 NA - 35U - 65U 20 USEPARe ion IV FB 1.00 ] 



TABLE 4-2 (Contined) 
FREQUENCY AND RANGE OF SURFACE SOIL DATA COMPARED TO ECOLOGICAL SCREENING VALUES 

SITE 10 - ORIGINAL BASE LANDFILL 
MCB, CAMP LEJUENE, NORTH CAROLINA 

NA DECISION DOCUMENT, CTO-0060 

Anaiyte 
Pesticides/PCBS (ugkg)(Cont): 
Aroclor- 1242 

Aroclor-1248 

Frequency 
of 

Detection 

O/27 

0127 

Contaminant Frequency/Range 
Arithmetic 

Range of Mean 
Positive Range of (Half 

Detections Non-Detects Non-Detects) 

NA 35U - 65U 19.94 

NA 35U - 65U 

Value used 
in Screen tl) 

65 

Surface 
Soil 

Screening 
Levels (SSSL) 

20 

Reference 

USEPA Region IV 

USEPA Region IV 

USEPA Region IV 

Max. Mean 
HQ (2) ECOC? Comments HQ (3’ 

-.. ..----- 



TABLE 4-2 (Coutined) 
FREQUENCY AND RANGE OF SURFACE SOIL DATA COMPARED TO ECOLOGICAL SCREENING VALUES 

SITE 10 - ORIGINAL BASE LANDFILL 
MCB, CAMP LEJUENE, NORTH CAROLINA 

NA DECISION DOCUMENT, CTO-0060 

Notes: 

HQ = Hazard Quotient 
ECOC = Ecological Contaminant of Concern 
@kg = microgram per kilogram 
m&g = miligram per kilogram 
NA = Not Applicable 
NE = Note Established 

USEPA = United States Environmental Protection Agency 
U = Chemical was not detected ahove the method detc~tion !imit 
J = Estimated Value 
NJ = Presumptive evidence for the presence of the material at an estimated value. 

(‘I The value used in the screen represents the maximum detected or non-detected concentration. 

(2) The maximum HQ represents the value used in the screen divided by the surface soil screening value. 

@‘-The mean HQ representsthe-mean (ha~onaetect)~concentration-dirvide~by~~o3~reell~ng~valu~ fn caseswherethcm~~~~~~th~~~~~~~~i~ ~~j&Gn value is used. 

-- 



TABLE 43 
ECOLOGICAL RISK SCREENING, SI REPORT 

FREQUENCY AND RANGE OF SEDIMENT DATA COMPARED TO FRESHWATER ECOLOGICAL SCREENING VALUES 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJUENE NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

ents 
1 Volatile Organics @g/kg): I I I I I- I I I I I I 
Chloromethane 
Rrnmnm~thrrn~ 

I 014 NA 13U - 18U 7.38 
I 

18 -- 
AlA NE XT. .^__ _ ̂ __ I NA - 

v my1 cmorlae PLl,,,,*l.,..,. 
I Y/-t I IUN 1 MU-IXU 1 7.38 

014 NA 1 13U-18U 1 , 1 7.38 *,, _- I 1” 
bLI‘“‘“0”IalIG I u/4 I NA 13U-18U I 

I I 
7.38 18 I I 

.4cerone 
Carbon disulfide 

1, I-Dichloroethene 
1,l -Dichloroethane 

1,2-Dichloroethene (total) 

Chioroform 

1,2-Dichloroethane 
2-Butanone 
__.-.. 

014 NA 41U - 18OOU 260.88 
o/4 NA 13U - 18U 7.38 
014 NA 13U - 18U 7 18 

o/4 NA 13U - 18U 7.38 
o/4 NA 13U - 18U 7.38 

014 NA 13U- 18U 7.38 
o/4 NA 13U - I8U 7.38 

114 52 -52 13U 18U - 18.63 

18 

18 

18 

18 

52 

urOon letractllonde 

Bromodichloromethane 

1,2-Dichloropropane 

~~ iZiR,3~-DSl~opropene 

014 NA 13U - 18U 7.38 I8 I Ii 
014 NA 13U - 18U 7.38 18 
o/4 NA 13U - 18U 7.38 18 
o/4 NA 13U- 18U 7.38 18 I N 

1 13u-18U I 7.38 I 18 I NE -- NA 1 __ $p&~ 



TABLE 4-3 (Continued) 
ECOLOGICAL RISK SCREENING, SI REPORT 

FREQUENCY AND RANGE OF SEDIMENT DATA COMPARED TO FRESHWATER ECOLOGICAL SCREENING VALUES 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJCJENE NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

(Phennl 

bis(2Xhloroethyl) ether , 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
3,3’-Dichlorobenzidine 
2,2’-Oxybis( 1 -Chloropropane) 
N-Nitrosodi-n-oroavlamine 

“IT 
014 NA 
Of4 NA 
o/4 NA 
014 NA 440u - t 
014 NA 440u - t 
014 NA 440u - I 
n/4 Nh PAnIl .f 

NA 1 440U -610U 1 246.25 
NA ! 44OU-610U ] 246.25 ] 610 I- a- i -_ 

.- --- 



TABLE 4-3 (Continued) 
ECOLOGICAL RISK SCREENING, SI REPORT 

FREQUENCY AND RANGE OF SEDIMENT DATA COMPARED TO FRESHWATER ECOLOGICAL SCREENING VALUES 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJUENE NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

~Hexachlorohutadiene 

4-Chloro-3-methvlohenol 

exachlorocyclopentadlene 

I I II/A “I 8 I 
I 

NA 17‘. “AIVT /;lflTT , T-r”” -“l”” 246.25 610 NE “” G .* ._, ,,, ““j(,;y;;, 

I I 
NA 

014 NA 
~~~~~~~ No SSL 

_ ,. - I AAilTT” 6lnlT ( .“V “AVY 246.25 610 NF “” NA ,$3$@37$74 
I u/4 I NA 1 440LJ - 61OU 246.25 610 20.23 USEPA Region IV 

610 "" 014 I NA 1 44OU-610U 1 246.25 

OU 1 246.25 610 NE “” 

1 
1 I 

I 44OU-610U 1 246.25 1 610 NE “” 
.^__ __ --~ 

I&b-Umltrotoluene 014 1 NA 4401-J - 6lOU 246.25 

4-Nitrophenol 
-.. ^ 

013 NA 

---------------- 

Diethvl phthalate 
“, . T-T”” -v,uv 

I o/4 NA I AAnTI- /;1n11 

I 44ou-61OU I 246.25 I I NF I 

^I_.. . 

4 h-ninih71-3-mPthvlnhPnn1 

l4-Rromophenyl phenyl ether 
:xachlorobenzene 

I I .‘ I , 77”” - ,II”V 

I I NA 44”‘7 ‘lrlTT 

014 NA 1 AA 



TABLE 4-3 (Continued) 
ECOLOGICAL RISK SCREENING, SI REPORT 

FREQUENCY AND RANGE OF SEDIMENT DATA COMPARED TO FRESHWATER ECOLOGICAL SCREENING VALUES 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJUENE NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

I 
Contaminant Frequency/Range 

I 1 Arithmetic I Freshwater I 
Range of 
Positive Range of I 

Mean 
(Half I Value used I 

Sediment 
Screening I / Max. 1 1 / M&an 1 

Analyte I Detection I Detections Non-Detects 
Semivolatile Oreanics (udk&CnnB: 

Non-Detects) 
I 

1 in Screen(‘) 1 Levels (SSL) 1 Reference 
I I I 

1 HQ (2) 1 ECOC? Comments HQ “) 
I I I I 

Frequency 
of 

Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno( 1,2,3-cd)pyrene 
Dibenz(a,h)antbracene -~ 
Benzo(ghi)perylene 
PesticideslPCBs (@kg): 

014 NA 44ou _ him1 -*-v 
014 NA 440u - 610U 
014 NA 44ou ’ - 61OU 
o/4 NA 44ou. ~~ .61OU 
o/4 NA &Qr_r” 6lQu 
o/4 NA 440U - 610U 
o/4 NA 440U - 610U 
o/4 NA 440U - 610U 

NA 
NA 

440U - 610U 
440U - 610U 

"UYl rx I\\r~,"I, 

USEPA Region _ . , 
USEPA Region IV I$&@~$# w ““&&& 

“” 1 NA 

17".&., 

246.25 
246.25 
746 75 - .-.-- “I” 

246.25 610 

246.25 
246.25 
246.25 

246.25 

"I" 

610 
610 
mn 

, *.., 

108 
182 
NE 

Die&in 
4.4’-DDE 

J.lU l.Lb 3.1 IUC “” 
2.3U - 3.lU 1.26 3.1 NE “” 
2.3U - 3.1u 1.26 

NA j 

I 
3.1 NE “” 

o/4 NA 4.4U - 6.1U 
I 

2.46 6.1 
n/A 

0.02 
MA 4.4U - 6.lU 2.46 

USEPA Region IV 
6.1 2.07 USEPA Region IV 



TABLE 4-3 (Continued) 
ECOLOGICAL RISK SCREENING, SI REPORT 

FREQUENCY AND RANGE OF SEDIMENT DATA COMPARED TO FRESHWATER ECOLOGICAL SCREENING VALUES 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJUENE NORTH CAROLINA. 
NA DECISION DOCUMENT, CTO-0060 

Frequency 
of 

Contaminant Frequency/Range I I I I I 
Arithmetic Freshwater 

Range of Mean Sediment 
Positive Range of (Half Value used Screeninn 

Analyte 
Pesticides/PCBs (ug/kg)(Cont): 

-.--.-_ 
Detection Detections Non-Detects Non-Detects) 1 in Screen t’) 1 Levels (SSL) Reference HQ (” 

I I I 
1 HQ w 1 ECOC? 1 Comments 1 

I I I I I I I 

I “I . I 1.1 I , T.-r” - “.IU L.-t” 
n//l I I I 

Endrin ketone 
Endrin aldehyde 

I 014 I NA 1 4 
o/4 4.4U - 6.1U 2.46 6.1 NE -- 

amma-Chlordane 

LAroclor 1232 I NA 
44U-61U 1 24.63 61 21.6 USEPA Region Iv 

^. __ 

Aroclor 1254 
I . .^,_ 

NA 1 1.3u - 1.8U 1 0.74 1.8 NE -- NA \l. 1 1 ^__ . ^__ ! ! ! 



TABLE 43 (Continued) 
ECOLOGICAL RISK SCREENING, SI REPORT 

FREQUENCY AND RANGE OF SEDIMENT DATA COMPARED TO FRESHWATER ECOLOGICAL SCREENING VALUES 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJIJENE NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

Notes: 

HQ = Hazard Quotient 
ECOC = Ecological Contaminant of Concern 
ugkg = microgram per kilogram 
mg/kg = miligram per kilogram 
NA = Not Applicable 

USEPA = United States Environmental Protection Agency 
~~~ --IjE = Note Established ~~~ ~~~ ~~~~ ~~ ~~~~ ~~ 

U = Chemical was not detected above the method detection limit 
J = Estimated Value 
UJ = Estimated method detection limit 

(‘I The value used in the screen represents the maximum detected or non-detected concentration. 

(2) The maximum HQ represents the value used in the screen divided by the freshwater sediment screening value. 

t3) The mean HQ represents the mean (half non-detect) concentration divided by the screening value. In cases where the mean exceeds the maximum the maximum value is used. 
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TABLE 4-4 (Continued) 
FREQUENCY AND RANGE OF SURFACE WATER DATA COMPARED TO FRESHWATER ECOLOGICAL SCREENING VALUES 

SITE 10 - ORIGINAL BASE LANDFILL 
MCB, CAMP LEJUENE, NORTH CAROLINA 

NA DECISION DOCUMENT, CTO-0060 

Analyte 

Volatile Organics (ug/L)(Cont): 
Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 
-. . . 

Frequency 
of 

Detection 

014 

o/4 

214 

014 

Contaminant Frequency/Range 
Arithmetic 

Range of Mean 
Positive Range of (Half 

Detections Non-Detects Non-Detects) 

NA IOU 5.00 

NA IOU 5.00 

1.3J - 1.35 IOU 3.15 

NA 1ou 5.00 

Surface 
Water 

Value used Screening Max. Mean 
in Screen (I) Levels (SWSL) Reference HQ (‘) ECOC? Comments HQ (3’ 

10 84 USEPA Region IV 0.12 No HQ< 1.0 1 -- 1 
10 240 USEPA Region IV 0.04 No H .Q< 1.0 1 -- 
1.3 175 USEPA Region IV 0.01 No 1 ~~cl.0 1 -- 
10 

I 
195 I n n< I ul Innclnl __ 

-4 -- 

nylenes (total) I 014 I NA I 1ou 5.00 10 
f^-:~.-I-~Il- -._--..I.- I---rr\ I NE I I 

ols(L-uuoroetnyl)euer 
2-Chlorophenol . 

I Of4 I NA 1ou I 5.00 I NE 

014 
I 

NA 1ou 5.00 10 I 43.8 ^.. 1 USEPARegionIV 1 

LxmII”vIPc*Ic vrganrcs (“g/L,: 
Phenol 
9 . I,. -. . . .\ . 

3,3’-Dichlorobenzidine 
2,2’-Oxybis( I Xhloropropane) 
N-Nitrosodi-n-propylamine 

_I.Y 

NA I I I 
USEPA Region IV 

I 

Hexachloroethane 

_.I 

NA 

I 
I 

I 
IOU 5.00 I ;o 

I 

NE I I ?.TA 
014 NA 1ou 5.00 10 ,.I> ! 9.8 I ._. 

2-Nitroaniline 
? n n:--4-.*-f.~--l 

NA _ 1 ii 
I -I” , VW-L 1 I I.“&‘“.. I v 

1ou 5.00 1170 
I 

I 
014 I NA 25U 
_,I ._. 

! 
I 1 USEPt\ 

12.50 2.5 NE I 

L,4-ulcmoropnenol 
1 ? n T.d^l.l--.t.“--^-- 

I o/4 I NA 1ou 5.00 10 36.5 I\ I” 1 USEP! ._. 

4-uuoroamune 
Hexachlorobutadiene 

I 014 I NA I 1ou 5.00 10 NE I I 
o/4 

-1 I 
NA 1ou 5.00 10 I 0.93 I USEPA RegionIV 

I-4” , 
Nn I rm<in I __ 

No 1 HQ < 1.0 1 -- I 
No IHQ<l.Oj -- 
Nn IHn<inI -- 



TABLE 4-4 (Continued) 
FREQUENCY AND RANGE OF SURFACE WATER DATA COMPARED TO FRESHWATER ECOLOGICAL SCREENING VALUES 

SITE 10 - ORIGINAL BASE LANDFILL 
MCB, CAMP LEJUENE, NORTH CAROLINA 

NA DECISION DOCUMENT, CTO-0060 

Frequency 
of 

Contaminant Frequency/Range 
Arithmetic 

Range of Mean 
Positive Range of (Half Value used 

Surface 
Water 

Screening 1 Max. 1 1 1 Mean 1 
Analyte I Detection Detections Non-Detects Non-Detects) in Screen (‘) 1 Levels (SWSL) Reference HQ (*’ ECOC? Comments HQ (3’ 

Semivolatile Organics (ug/L)(Cont): I I I 
1 

I I I I I I I 
4- I- 7. 

Chloro-3-methylphenol 
- ,Methylnaphthalene 
Hexachlorocyclopentadiene AA/-... * . 
L,Y,b- lricnloro nenol 
2,4,5-Trichlorophenol 

I 014 I NA I 1ou 5.00 10 0.3 USE1 
o/4 NA 1ou I 5.00 10 NE 

I 

I o/4 I NA 1ou I 5.00 1( 1 0.0; I 
o/4 NA ! 1ou 5.00 1( 1 3.2 

! 014 NA 25U I 12.50 25 NE 
uz0wX KegIon 1 v 

I 
[2-Chloronaphthalene I 014 I NA IOU ~7 5.00 I 10 I --r-j-- 2-Methylphenol 014 NA LOU I 5.00 
Dimethylphthalate 

I 
o/4 NA 1ou 5.00 10 330 USE1 

Acenaphthylene 014 NA IOU 5.00 10 NE -_ 

2,6-Dinitrotoluene 014 I NA 
NA k& 

1ou 5.00 10 NE -_ 
^ _ _ 

NA f$z 
.- * ,,, 

j-Nltroamlme 
Acenaphthene 
3 A-Wnitrnnhmnl _) --__-- __d.__. 
4-Nitrophenol Dibenzofuran 

2,4-Dinitrotoluene 
Diethylphthalate 
4-Chloronhenvl nhenvl ether 

o/4 NA 25U 12.50 25 I 
014 NA 1ou 5.00 1C 
O!L! ?Gi 25:: i2.50 21 I 

014 NA 25U 12.50 25 o/4 
NA 1ou 5.00 

_^ 1 

014 NA IOU 5.00 I I\ 
014 NA 1ou 5.00 1c 
n/A MA InTT c *n I If- 

I I 17 I USEPA Region IV 
6.2 

_1--.- - 
I IJ>r.t’A Keeinn iv 

I 10 NE -- I NA 
‘q 310 USEPARegionIV I nr\? 

I 521 USEPA Region IV , “.“a 
I “.“.l ) No IHQ<l.OI -- 

n n9 I \ln I untr() I -- , *./y “y . 1... 
NoSWSL __ 
NoSWSL -- rr.r+.A;p; 

es ‘-‘z No SWSL 

NE -- I NA 



Analyte 
Semivolatile Organics (ug/L)(Cor 
Di-n-butylphthalate 
Fluoranthene 
Pvrene 
Butyl benzyl phthalate 
2-Nitrophenol 
Benzo(a)anthracene 
Cbrvsene 

Benzo(k)fluoranthene 
Benzo(a)pyrene 

T 

TABLE 4-4 (Continued) 
FREQUENCY AND RANGE OF SURFACE WATER DATA COMPARED TO FRESHWATER ECOLOGICAL SCREENING VALUES 

SITE 10 - ORIGINAL BASE LANDFILL 
MCB, CAMP LEJUENE, NORTH CAROLINA 

NA DECISION DOCUMENT, CTO-0060 

Frequency 
of 

Contaminant Frequency/Range 
Arithmetic 

Range of Mean 
Positive Range of (Half Value used 

Surface 
Water 

Screening Max. Mean 
Detection Detections Non-Detects Non-Detects) 1 in Screen (‘) 1 Levels (SWSL)I Reference 1 HQ (‘) 1 ECOC? Comments 1 HQ p’ 

I I I I I I I I 
o/4 NA IOU 5.00 10 9.4 
014 NA 1ou 5.00 10 39.8 
o/4 NA 1ou 5.00 lfl NIT 

0.53 
I 

_ .- I 
014 I I IOU I 5.00 I io 

I 

I 22 USEPAReeion IV 0.45 

u/4 I NA NE I __ NA 
014 NA 1ou 5.00 I 10 I NE -- NA 

__ 
014 NA 1ou I 5.00 I 10 I- NE 

_ ,. u/4 I I 
__. 
NA 1 1ou 5.00 

I 
10 NE I -- 

i A 1 nu 60 0 .v- 
Pm 

It: 

o/4 NA 1ou 5.00 lb NE 
014 NA 1ou 5.00 10 NE -_ I NA 

I I 



TABLE 4-4 (Continued) 
FREQUENCY AND RANGE OF SURFACE WATER DATA COMPARED TO FRESHWATER ECOLOGICAL SCREENING VALUES 

SITE 10 - ORIGINAL BASE LANDFILL 
MCB, CAMP LEJUENE, NORTH CAROLINA 

NA DECISION DOCUMENT, CTO-0060 

Contaminant Frequency/Range 

Range of Value used / / Max. / / j Mean / 

1 TSEPA Revion TV 

Aroclor-1242 

Aroclor- 1248 
Aroclor-1254 

Aroclor-1260 
Total Inorganics (ugn): Aluminum 

Antimonv 

o/4 

Of4 
o/4 
o/4 
414 

o/4 

NA 1u 0.50 1 0.014 USEp,A Rmr,nn IV I 

NA 1u 0.50 1 0.014 USEP. - 
NA 1u 0.50 1 0.014 USEPA Region IV 

NA 1u 0.50 1 0.014 USEPA Region IV i.lll^-. 
1275 - 93 1 NA 346.25 931 87 USEPA Region IV ‘${r ~&$);70>~~ ;?;* 

NA 60U 30.00 60 160 USEPA Reaion IV 0.38 
741-51 I NA 7 78 5 190 

I ~~ o/4 I NA 5u I 2.50 5 I 0.53 USEPA Region IV 
NA I 517 2.50 I 5 0.97 USEPA Region IV 

(Cobalt I 014 NA 5ou 25.00 50 I NE I -- NA 1 izxz- .?^>y&*:~ ,,,=I NoSWSL 1 



TABLE 4-4 (Continued) 
FREQUENCY AND RANGE OF SURFACE WATER DATA COMPARED TO FRESHWATER ECOLOGICAL SCREENING VALUES 

SITE 10 - ORIGINAL BASE LANDFILL 
MCB, CAMP LEJUENE, NORTH CAROLINA 

NA DECISION DOCUMENT, CTO-0060 

Frequency 
of 

Contaminant Frequency/Range 
Arithmetic 

Range of Mean 
Positive Range of (Half Value used 

Surface 
Water 

Screening Mix. Mean 
Analyte I Detection I Detections 1 Non-Detects 1 Non-Detects) I in Screen (I) 1 Levels (SwsL) I Reference HQ (” 

T..&.l T -^--^- :-.. ,__-1, \,#--.~r\ I I 
ECOC? Comments HQ (3) I 

Copper 
T ! 114 ! 35-35 
Iron I 414 1 424 -2210 I 
Lead 414 1 1.15-7.1 I 1 NA 3.00 .I. ..^ ! ! 7.1 
Ivlanganese 
1s I 414 

2.5U - 10.7U 1 2.83 3 10.07 USEPA Region IV 
1 

0.30 No 
NA 1026.50 1 2210 1000 USEPA Region IV ~~~~,~~~~~~~~~~~~~~: “;& 

2.51 USEPA Region IV 

I 45.Y -415 1 NA I 

~~~~~ 

168.70 415 NE -_ NA &: ‘*’ %X 
Nlercury 
Nickel 

1Lmc I 414 I 39.9 - 95.9 I 

I u/4 I NA I IOU 5.00 10 . I. _^ ̂ _ _^ -- 

USEPARegionIV I 0.30 NO 1 HQ<I. 

Cyanide, Total I 014 I NA I I 5.2 USEPA Region IV 

Notes: 

HQ = Hazard Quotient NA = Not Applicable 
ECOC = Ecological Contaminant of Concern NE = Note Established 
ug/L = microgram per liter J = Estimated Value 
USEPA = United States Environmental Protecion Agency 

U = Chemical was not detected above the method detection limit 
UJ = Estimated method detection limit 

“~The~valu~used~inthesce~~epresen~-~e -irnum-dgtectgd-or~-~~~~~~~~~~~~~r~~~~~ ~~~ ~ ~~~~~ ~~ ~ ~~~~~ ~~ ~~ ~~~~~~ ~~~~ ~~~~ ~~~~~ ~~ ~~~ ~~ ~~~~ ~~~~ ~~ ~~~ ~~ ~~ ~~~ ~~~~~ ~~~ ~~~ ~~~~~ ~~ ~~~ ~~ ~~ 

(*) The maximum HQ represents the value used in the screen divided by the freshwater screening value. 

D’ The mean HQ represents the mean (half non-detect) concentration divided by the screening value. 

(4) The screening value for this compound is pH dependent. A pH of7.8 S.U. was assumed. 
In cases where the mean exceeds the maximum the maximum value is used. 

(5) The surface water screening value shown is for trivalent arsenic. 

@) This screening value is hardness dependent. The mean hardness value of 89.2 mg/L CaC03 was calculated by using the following USEPA equation: 2.497(Ca, mg/I,) + 4.1 I8(Mg, mg/L). 
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FIGURE l-l 
CAMP LEJEUNE AND SITE 

LOCATION MAP 
SITE 10 - ORIGINAL BASE LANDFILL 

NA DECISION DOCUMENT, CT0 - 060 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 
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I @ - SEDIMENT/SURFACE WATER SAMPLE LOCATION 

@ - SOIL BORING LOCATION SITE 10 - ORIGINAL BASE LANDFILL 
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FIGURE l-3 
PHASE II SITE INVESTIGATION 

2001 GROUNDWATER CONTOUR MAP 
SITE 10 - ORIGINAL BASE LANDFILL 

NA DECISION DOCUMENT. CT0 - 060 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 
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0 - SOIL BORING LOCATION PHASE I SITE INVESTIGATION 
1 (19.22) - SURFACE ELEVATION 

I SURFACE TOPOGRAPHY MAP 
SITE 10 - ORIGINAL BASE LANDFILL 

NA DECISION DOCUMENT, CT0 - 060 
,,@ - TOPOGRAPHICAL CONTOUR LINE 
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I I MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 
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I 

-,%’ - GROUNDWATER CONTOUR 
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PHASE I SITE INVESTIGATION 
GROUNDWATER CONTOUR MAP 

SITE 10 - ORIGINAL BASE LANDFILL 
NA DECISION DOCUMENT, CT0 - 060 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 
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BASELINE RISK ASSESSMENT, SI REPORT 
CONCEPTUAL SITE MODEL 

FOR CURRENT AND FUTURE HUMAN RECEPTORS 
SITE 10 - ORIGINAL BASE LANDFILL 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 
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FIGURE 4-l 
ECOLOGICAL RISK SCREENING, SI REPORT 

PRELIMINARY ECOLOGICAL CONCEPTUAL MODEL 
SITE 10 - ORIGlNAL BASE LANDFILL 

MCB, CAMP LEJUENE, NORTH CAROLINA 
NA DECISION DOCUMENT, CTO-0060 

Transport Pathwavs Exposure Media Exposure Route 

Aquatic g Terrestrial 
::y ‘$1 

Subsurface Soil 

B Solid line indicates a potential complete and significant transport/exposure pathway that was evaluated 
0 Receptor evaluated quantitatively 
* Receptor not evaluated quantitatively 





North Carolina 
Department of Environment and Natural Resources 
,Pivision of Waste Management 

Michael F. Easley, Governor 
William G. Ross Jr., Secretary 
Dexter R. Matthews, Director 

March 14,2005 

NAVFAC Atlantic 
Attn: Daniel R Hood 
Code: OPCEV 
NC/Caribbean IPT, EV Business Line 
6506 Hampton Blvd 
Norfolk, VA 23508-1273 

RE: State Concurrence on No Further Action Decision Document ! 
Site 10 Original Base Landfill 
MCB Camp Lejeune, NC 
Soil and Groundwater 
Camp Lejeune, NC6170022580 
Jacksonville, Onslow County, North Carolina 

Dear Mr. Hood: 

The NC Superfund Section received and rev:iewed the Draft F’ 
1 (NFA) Decision Document (DD) for the Site 10 Original Base Land ~ 

and concurs with the proposed NFA DD subject to the following condi 

inal No Further Action 
‘ill Site date July 2001 
lion: 

The State’s concurrence is based on the information contained in the July 2001 Site 
Investigation Report ad the July 2001 NFA. DD and the Background Studies. 
Should we receive additional information that the conclusions of 
the NFA, we may modify or withdraw this concurrence wit! written notice to the 
Naval Facilities Engineering Command for Camp Lejeune and the lEPA Region IV. 

Site 10 is a Preliminary Assessment Site and has never been listed as 
I 

NPL Site for Camp 
Lejeune. The site has no widespread surface soil contamination 
contamination is Iron that is below the Bases background average 
1 of the Draft Base Background Groundwater Study dated 
isolated detection of Lead contaminated subsurfaced at 
2630mg/kg which is in excess of the residential and human health risk 
concentrations. This detection was in subsurface soa and is the 
lead in soil at Site 10 and therefore, risk to this isolated concentration o lead will be screened 
out when averaged over the entire site. 

1646 Mail Service Center, Raleigh, North Carolina 276+9- 1646 
Phone: 919-733-4996 \ FAX: 919-715-3605 \ Internet: wwJ.enr.state.nc.us 

AN EQUAL OPPORTUNITY \ AFFIRMATIVE ACTION EMPLOYER - 50% RECYCLED / 107 POST CONSUMER PAPER 
I 



Mr. Daniel Hood 
3-04-2004 
Page 2 of 2 

According to Table 4-l 0 of the July 2001 Site Investigation Report 
lead in subsurface soil at Site 10 is 15 1.5 1 mg/kg (ppm). This is w 
risk concentration of 400 mg/kg. 

If you have any questions or comments, please contact me, at (919) ’ 
or email Randy.McElveen@ncmail.net 

Sincerely, 

Randy McElveen 
Environmental Engineer 
Superfund Section 

cc: David Lown, Superfund Section 
Bob Lowder, EMD/IR 
Gena Townsend, USEPA 

Le arithmatic mean of 
below the residential 

-280 1, extension 34 1 





UNITED STATES ENVIRONMEN’K 
AGENCY 

REGION 4 
SAMNUNNATlL4BTAFEDERALC 

61 FORSXTH STREET, S.W 
ATLANTX, GEORGIA 3030; 

February 24,2005 

4WD-FFB 

Commanding General 
Attn: EMIYEQB 
Marine Corps Base 
PSC Box 20004 
Camp Lejeune, NC 28542-0004 

SUBJ: MCB Camp Lejeune 
No Further Action Decision Document 
Site 10 - Original Base Landfill 

Dear Sir: 

The U.S. Environmental Protection Agency (EPA) Region 4 has rev 

L PROTECTION 

ewed the above subject 
decision document, dated July 200 1, and concurs with the selected No Further Action Remedy 
for Site 10. This remedy is supported by the previou,sly completed Pre-Remedial Investigation 
Screening Study. There are no additional comments and this document can proceed to 
finalization. I 

This remedial action is protective of human health1 and the environment, complies with 
Federal and State requirements that are legally applicable or relevant an! appropriate to the 
remedial action and is cost effective. ;’ 

If there are any questions or comments, I can be reached at (404) 56218538. 

cc: Robert Lowder, Camp Lejeune 
Randy McElveen, NCDENR 
Daniel Hood, NAVFAC Atlantic 
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